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PREFACE 


The Pale Blue Dot of Progress 


As much as any economist, entrepreneur, futurist thinker, or 


science fiction writer, the late astronomer and author Carl Sagan 
played a pivotal role in my writing this book. Every day, I was 
deeply inspired to keep working by the image that I chose for the 
background wallpaper on my computer—an image Sagan was 
directly responsible for. It was at his request that on February 14, 
1990, NASA commanded the Voyager 1 space probe to turn its 
camera around and take one last photograph of Earth before it 
departed the solar system.! You need to stare closely at the image 
to spot the single bright pixel that is Earth, an almost imperceptible 
speck amid the empty vastness of our solar system. But every day 
when I awakened my computer to start writing, my eye was 
immediately drawn to that pixel. Sagan later called it the “pale blue 
dot,” which is now how that famous photo is commonly referenced. 
In his book of the same name, Sagan writes, 


From this distant vantage point, the Earth might not seem of 
any particular interest. But for us, it’s different. Consider again 
that dot. That’s here. That’s home. That’s us. On it everyone 
you love, everyone you know, everyone you ever heard of, every 
human being who ever was, lived out their lives. The aggregate 
of our joy and suffering, thousands of confident religions, 
ideologies, and economic doctrines, every hunter and forager, 
every hero and coward, every creator and destroyer of 
civilization, every king and peasant, every young couple in love, 
every mother and father, hopeful child, inventor and explorer, 
every teacher of morals, every corrupt politician, every 
“superstar,” every “supreme leader,” every saint and sinner in 


the history of our species lived there—on a mote of dust 
suspended in a sunbeam.2 


Consider again that image and that pale blue pixel, but in a 
different context. That dot? That’s the roughly two-hundred-year 
era of modern technological progress and economic growth amid 
the two-hundred-thousand-year lifespan of Homo _ sapiens, 
millennium after millennium with little of either of those wonderful 
things. (“Spectacularly brief,” in the words of Stanford University 
economist Charles I. Jones, who specializes in the study of 
economic growth.)? During these past two centuries or so have 
been invented almost every gadget and gizmo, almost every 
machine and mechanism, almost every contrivance and contraption 
that make our lives something more than “solitary, poor, nasty, 
brutish, and short,” as Thomas Hobbes described our mortal 
existence.* From the Bell electrical telephone to the Apple iPhone. 
From the Edison Kinetoscope to the IMAX high-resolution, 3D, 
digital video camera. From the Wright Flyer to the reliable and 
reusable SpaceX Falcon 9. From the internal combustion engine to 
(fingers crossed) the nuclear fusion reactor. From smallpox and 
rabies vaccines to mRNA vaccines for COVID-19. From the Babbage 
difference engine to ChatGPT. During these past two centuries, we 
took the notion that bettering the human condition was actually 
possible—a concept that only goes back maybe two hundred years 
earlier still—and turned it into a reality. Tomorrow started 
becoming noticeably better than today. We lived better. We lived 
longer. We created the modern world. That dot? That’s almost 
everything we think and talk about. That’s here. That’s home. That’s 
us. And we made it happen. 

Sagan’s “pale blue dot” imagery was surely an inspiration to 
those worried about the current and future residents of that pixel— 
not to mention the future health of the pixel itself. As Sagan 
elaborated, “There is nowhere else, at least in the near future, to 
which our species could migrate. Visit, yes. Settle, not yet. Like it or 
not, for the moment the Earth is where we make our stand.”° I 
always fixate on the “not yet” part of that quote. There’s no doubt 
Sagan desired that humanity become, in the words of electric car 
and space entrepreneur Elon Musk, a “multiplanetary species.”© 
Doing so would be “a step more significant than the colonization of 
land by our amphibian ancestors some 500 million years ago,” 


Sagan wrote in a 1991 essay.’ Yet in that same piece, the 
astronomer dismissed President George H. W. Bush’s plan, 
announced in 1989, to land the first human on Mars in 2019. Such 
a journey was simply too expensive in the view of Sagan, who in a 
1991 essay cited reducing homelessness, fighting the AIDS 
epidemic, and finding alternatives for fossil fuels among the “clear, 
crying national needs” that outweighed space colonization. 

Earth will never be bigger than the size of a pixel, no matter 
how many times such a photo is taken from the outer edge of the 
solar system. But the pale blue dot of progress gets a bit bigger— 
and maybe a bit brighter—all the time, thanks to humanity’s 
endless ingenuity. When Bush announced his plan to send 
Americans to the Red Planet, the New York Times highlighted cost 
estimates of $400 billion to reach both the moon and Mars.® But 
there’s been a lot of progress since then, especially in the past few 
years. Improvements in rocket production and, more importantly, 
rocket reusability—in large part due to innovation at Musk’s SpaceX 
—means launch costs are a fraction of what they were when Bush 
made his announcement. And those costs are headed lower still. For 
maybe just a sliver of the cost of that Bush plan, a Mars colony 
could one day be established.? If he were still alive, I would like to 
think Sagan would be among the most vocal advocates of such an 
endeavor, to take place ASAP. 

So what about when that pixel is twice as big? What about 
when two centuries of progress turn into four centuries? Presenting 
a plan to make such a scenario as likely as possible (and accelerate 
it, if possible) is why I wrote this book. Thinking hard about the 
next two hundred years and what it could be—at least if we 
embrace the pro-progress actions and attitudes I will be outlining— 
also occupied the thinking of the optimistic postwar futurist 
Herman Kahn, to whom I will refer frequently in the coming 
chapters. Kahn saw the 1976 American bicentennial as roughly 
coinciding with “the turning point in what can be mankind’s great 
transition to a world which, without being a utopia, can create both 
the opportunity and the foundation for an environment of relative 
peace and prosperity for nearly everyone, and hopefully one of 
relative joy and fulfillment as well.” 1° 

Of course, the line doesn’t always go up. Progress is always 
uneven. And despite Kahn’s optimism, the bicentennial occurred at 
the beginning of a long period of comparatively sluggish progress 


that has persisted until the present. 

Still, I think that by the 2076 American tricentennial we can be 
firmly on the path toward the kind of outcome that Kahn imagined 
—something approximating the most ambitious visions of our most 
optimistic periods, right after World War II and right before the 
turn of the millennium. Again, not a world on the fast track to some 
impossible “utopia,” Thomas More’s neologism that’s a pun on the 
Greek word meaning “nowhere.” There will always be problems. It’s 
always gonna be something, am I right? But as journalist and 
futurist Kevin Kelly observes, “An optimist aims for a tiny bit of 
progress, a world that is a tiny bit better this year than last year, 
even though this new world will have major new problems. So I’m 
optimistic because we can keep creating options for good even as 
we create new troubles.”!! 

In other words, we need to keep moving forward. Retreat would 
even be riskier. In the coming pages, I hope to make clear the costs 
of even minor delays. Yet with each civilizational advance also 
comes new civilizational risk. (“It’s a dangerous business, Frodo, 
going out your door. You step onto the road, and if you don’t keep 
your feet, there’s no knowing where you might be swept off to,” to 
quote Bilbo Baggins in J. R. R. Tolkien’s The Fellowship of the 
Ring.)!2 The Agricultural Revolution and closer human contact with 
animals brought new contagious diseases such as influenza and 
tuberculosis. The Industrial Revolution brought new weapons of 
war and harmful changes to our biosphere and climate. The 
Information and Communications Technology Revolution brought 
new avenues of personal distraction and government surveillance. 
Perhaps an Artificial Intelligence/Machine Learning Revolution will 
bring a new apex intelligence to the planet, one without the best 
interest of its creators at heart. With each step, the risks of 
catastrophe, even if still highly improbable, seem to increase. The 
University of Chicago historian William H. McNeill called this 
dynamic—with every gain comes some new vulnerability—the 
“conservation of catastrophe,” a constraint that illustrates the limits 
of our ability to “foresee and control economic, political, and 
natural events.”!5 And yet humanity’s historical win-loss record is 
firmly in the black, a record that should encourage us to take more 
intelligent risks for a better tomorrow and lead us, McNeill added, 
“to rejoice in how much we human beings can do in the way of 
capturing energy from the world around us and bending it to our 


purposes and wants.” /4 

It’s my strong expectation that our successes will continue to 
outnumber our losses, such that those 2076 Americans will have 
plenty to exuberantly celebrate across the country, in orbit, and 
perhaps so far into deep space that Earth looks like nothing more 
than a pale blue dot. 


INTRODUCTION 


America’s Tomorrowland Problem 


17 
Conservative futurism” might seem to be a comical oxymoron, 


much like “honest politician” or “military intelligence.” But Walt 
Disney, one of the most famous Americans of the twentieth century, 
certainly qualified as a conservative futurist. Let’s start with the 
conservative part. Walt was a capitalist and right-winger, through 
and through. There’s no question about that. On October 24, 1947, 
he testified in front of the House Un-American Activities Committee 
—popular actor and future American president Ronald Reagan had 
testified the day before—about union activity at his company and 
employees he believed to be communists.! Walt was also a 
supporter of Republican politicians Dwight Eisenhower, Richard 
Nixon, and Barry Goldwater.2 When Walt received the Presidential 
Medal of Freedom—the nation’s highest civilian award—from 
President Lyndon Johnson in 1964, he wore a Goldwater button 
under his lapel. 

Walt Disney was also perhaps the most important American 
futurist of the twentieth century. (Walt’s futurism coexisted with a 
deep streak of nostalgia, a perspective expressed through his films 
and television shows (Song of the South, Johnny Tremain, Davy 
Crockett), as well as Disneyland itself, where the first theme land 
that park visitors encounter is Main Street, U.S.A., an idealized 
reimagining of the small-town America in which he lived briefly as 
a boy.) Walt’s futurist reputation is based on two of his most 
forward-thinking ideas, although neither became what he originally 
envisioned. One was EPCOT, or Experimental Prototype Community 
of Tomorrow, Walt’s plan for a futuristic model city of some twenty 
thousand residents that would anchor the company’s 1960s 
expansion into Florida.2 As Walt said in a short 1966 Disney film 


about this plan, “[EPCOT] will be a community of tomorrow that 
will never be completed but will always be introducing and testing, 
and demonstrating new materials and new systems.”4 

EPCOT blared 1960s-style futurism, especially the transparent 
dome that would cover the city’s climate-controlled downtown 
business and entertainment district. (All cities of tomorrow in the 
sixties were covered with domes.) That EPCOT never happened in 
the way Walt envisioned says a lot about the company he built and 
left behind. He died just a few months after filming the concept’s 
introduction, and the Community of Tomorrow idea died with him. 
So while Walt Disney World went forward in Florida, EPCOT was 
shelved until 1982, when it opened as a sort of permanent 
international exhibition, a brief monorail ride away from the Magic 
Kingdom. 

The other pillar of Walt’s futurist legacy is Tomorrowland, and 
its failure to fully achieve Walt’s vision says something about the 
America he left behind. The theme land’s star attraction when 
Disneyland opened in June 1955 was the TWA Moonliner rocket, 
sponsored by the Trans World Airlines of famed aviator, business 
mogul, and engineer Howard Hughes. The aluminum spaceship, 
gleaming white with red striping and the TWA logo, was the tallest 
structure in the park, topping even Sleeping Beauty Castle. The 
Moonliner hosted Tomorrowland’s Rocket to the Moon ride—later 
revamped as “Flight to the Moon” in 1967 and “Mission to Mars” in 
1975—meant to simulate what a commercial lunar journey might 
be like in the 1980s.© Walt’s vision can still be read today on the 
dedication plaque at its entrance: “Tomorrowland: A vista into a 
world of wondrous ideas, signifying man’s achievements... a step 
into the future, with predictions of constructive things to come. 
Tomorrow offers new frontiers in science, adventure and ideals: the 
Atomic Age... the challenges of outer space... and the hope for a 
peaceful and unified world.”” 

By the mid-1960s, however, both Walt and his “imagineers” 
realized they had a “Tomorrowland problem.” With Project Apollo 
in full swing and many of the innovations highlighted back in the 
mid-1950s—such as the microwave oven in the Monsanto House of 
the Future and the ubiquitous use of plastic in everyday life— 
beginning to make their way into the marketplace, Tomorrowland 
began to seem more like, in Walt’s words, “Todayland” or 
“Yesterdayland.” Technology was advancing so rapidly that 


Tomorrowland would always be at risk of appearing dated and 
dowdy without regular and expensive updates. 

Then the unexpected happened—a shock not only to Disney 
imagineers, but also to technologists, Washington policymakers, 
CEOs, and the burgeoning futurist industry. In the early 1970s, the 
Space Age was suddenly grounded, the Atomic Age began powering 
down, and, most importantly, the postwar era of rapid 
technological progress and economic growth abruptly ended. It had 
been quite a run, and economists today call the period a “golden 
age” for good reason. American living standards, as measured by 
real per capita GDP, more than doubled as the economy overall 
grew at a rapid 4 percent annually from 1948 through 1973. 

Most of that growth came from workers becoming more 
productive. “Productivity isn’t everything,” Nobel laureate 
economist and New York Times columnist Paul Krugman has 
famously put it, “but, in the long run, it is almost everything. A 
country’s ability to improve its standard of living over time depends 
almost entirely on its ability to raise its output per worker.” During 
those immediate postwar decades, labor productivity (output per 
hour in the private, nonfarm economy) grew at a blistering annual 
average rate of 3 percent.2 Among the key things that make 
workers more productive are increases in human capital (education 
and training) and physical capital (the equipment, software, and 
buildings that business owners provide to workers so they can do 
their jobs). 

Yet even after accounting for our workforce and machines, 
there’s quite a bit of productivity growth left to explain, statistically 
speaking. And that residual portion is considered by economists to 
represent innovation, both technological progress and more 
efficient ways of deploying machines and people. Thinking different 
and differently—whether that means devising new technologies and 
applications, new techniques, or new business models—forms that 
missing piece of productivity growth. It’s what economists call 
“total factor productivity.” New ideas help TFP push forward the 
frontier of what an economy can be capable of tomorrow. That’s 
why I refer to TFP growth as Technologically Futuristic Productivity 
growth. From 1948 through 1973, TFP accounted for two-thirds of 
overall productivity growth.? TFP is a key piece of the arrow of 
prosperity: tech progress and innovation (factories shifting to 
electric motors from steam, jet engines, atomic reactors, the 


shipping container, the microchip) — productivity growth — 
productivity growth drives economic growth — and economic 
growth drives higher incomes for everyone. 

Then came what I call the Great Downshift, the fiftieth 
anniversary of which no one should celebrate, that statistically 
began in the middle of 1973. Economic growth downshifted, labor 
productivity downshifted, and, most importantly, TFP growth 
downshifted. Over the next quarter century, TFP grew at just one- 
fourth of the rate that it did during the previous quarter century, 
0.5 percent versus 2.2 percent.!9 TFP growth then surged to 1.8 
percent during the 1995-2004 tech boom before decelerating back 
to its sluggish post-1973 pace.!1 

This slowing of innovation and tech progress, as measured by 
TFP, meant Disneyland now found itself with a different sort of 
Tomorrowland problem. Rather than struggling to stay fifteen 
minutes ahead of a fast-accelerating technological present—the 
theme land was supposed to be grounded in reality—Tomorrowland 
now lacked a wildly innovative private sector and big-thinking 
Washington to supply it with just-around-the-corner concepts to 
build upon. It didn’t have to be that way. If not ringing Earth with 
space stations and colonizing the solar system, perhaps the next big 
thing after Apollo could have been a massive and aspirational 
project devoted to advanced energy, biology (far bigger than even 
the War on Cancer), or transportation. But America ventured 
nothing anywhere near the scale of Apollo. Instead of a moon 
colony, we got Skylab. Instead of nuclear fusion reactors, we got 
solar panels on the White House roof. Tomorrowland was neither 
pushed by the technological reality of today nor pulled by the 
technological possibilities of tomorrow. 

And if Tomorrowland was failing to provide aspirational and 
thrilling images of tomorrow, the rest of the culture was doing even 
worse. During the 1960s, Hollywood provided some classic future- 
optimistic content, including The Jetsons, Star Trek, and 2001: A 
Space Odyssey. Some of the era’s most popular science fiction 
writers, including Isaac Asimov and Arthur C. Clarke, were also 
highly regarded public intellectuals on issues related to science and 
technology. But by the early 1970s, the era of techno-optimist 
television shows and films was over. It had been replaced with a far 
darker age where audiences were presented with numerous 
varieties of wrecked, dystopian futures such as Soylent Green 


(overpopulation and environmental collapse), Westworld (humans 
replaced by machines, literally), Omega Man (a man-made plague), 
Logan’s Run (overpopulation, again, and overconsumption), and the 
Planet of the Apes films (nuclear war, intelligent but irritated 
simians). 

Meanwhile, the optimistic forward thinkers of the previous 
decade were replaced as the media’s and government’s go-to 
futurist intellectuals by techno-pessimists, doomsayers who painted 
a grim global future that both inspired Hollywood’s apocalyptic 
turn and gave it a coat of realism. There was just enough happening 
in the real world—from oil shocks to the Three Mile Island nuclear 
accident—to reinforce that downbeat message for the American 
public. Too many of us started obsessing about the environmental 
downsides of technological progress and economic growth, ignoring 
how progress and growth can also ameliorate or solve the very 
problems they create. 

So Disneyland gave up on Tomorrowland’s depicting a fantastic 
future that could be and instead attempted to depict one that never 
was. When a three-year renovation began in 1995, Disney 
superficially “updated” Tomorrowland with “steampunk” styling 
based on the late nineteenth-century books of Jules Verne that had 
inspired Disneyland Paris’s Discoveryland.!2 More recently, 
Tomorrowland has opted for a mashup of concepts from Disney’s 
Star Wars and Pixar franchises, along with the original Autopia ride 
from the fifties. (The conceptual amalgam is much the same at Walt 
Disney World’s Magic Kingdom.) Maybe it should be renamed 
NeverNeverLand. 


America’s Lost Future 


Disney never solved its Tomorrowland problem—its chronic 
inability to depict a compelling, thrilling, techno-optimist future— 
because America for decades has been failing to discover, create, 
and invent a real-world Tomorrowland future that can excite and 
inspire us all. This would be a future where human achievement, 
opportunity, and potential continue to grow; a future where 
America is capable of solving big problems and meeting big 
challenges, including some that threaten the very existence of 
human civilization. (Cities under climate-controlled bubbles aren’t a 
must, however.) Here’s a frustrating, even maddening, glimpse of 


the amazing America we really could have here in the 2020s: 


* The U.S. economy could be fully powered by abundant and 
clean energy, whether advanced nuclear fission, nuclear 
fusion, superdeep geothermal, or space-based solar where 
satellites in near-Earth orbit capture some of the oodles of 
energy the sun sends to our planet every day and then transmit 
it back to Earth. Global warming? Never heard of it. It’s 
possible. 

* The COVID-19 pandemic could have been either totally 
prevented through immunization with a universal antivirus 
vaccine or maybe neutralized by nanobots swimming through 
our bloodstreams. It’s possible. 

* America’s biggest technology companies and billion-dollar 
“unicorn” startups could be exploring space rather than just 
exploiting our attention spans. Imagine building off-world 
habitats, running orbital factories, or mining asteroids for 
precious industrial metals. It’s possible. 

* For the price of a business-class ticket, Americans could be 
flying—“rocketing,” actually—anywhere in the world in under 
an hour. So a late-morning launch from New York to London, a 
long business lunch, and then back home again for family 
dinner. It’s possible. 

* The typical American might have an income two or three 
times what they have today and be supremely confident that 
their kids and grandkids will be even better off. It’s possible. 

* And, yes, the preferred mode of daily transportation really 
could be autonomous electric flying cars with a maximum 
speed of several hundred miles per hour and capable of 
vertical take-off and landing. Running late for an appointment 
in the city? Call a SkyUber. It’s possible. 


This seemingly sci-fi America is an exciting variant that many 
forward-looking thinkers of fifty years ago in academia, business, 
and science confidently imagined for today. So did forward thinkers 
in the booming 1990s at the start of the Internet Era. Had they been 
even mostly correct at those pivotal periods, we might already have 


the economy of America’s 2076 tricentennial today. If so, imagine 
what the America of fifty years hence might be like or the America 
of the quadricentennial. 

Of course, many of those future-optimists of the past wouldn’t 
have been too surprised that some of their forecasted wonders had 
failed to occur by the start of the third decade of the twenty-first 
century. Clarke introduces his nonfiction book Profiles of the Future: 
An Inquiry into the Limits of the Possible with this warning: “It is 
impossible to predict the future, and all attempts to do so in any 
detail appear ludicrous within a very few years.”!° True enough. 
But for so many of those marvels to have not yet happened or even 
come close to happening? Such a broad failure would’ve left those 
futurists shocked and appalled. Probably confused, too. Many of the 
1960s techno-optimists might assume atomic war had _ sent 
civilization—what remained of it—tumbling backward toward a 
new dark age. And those in the 1990s might guess the millennium 
bug really did shut down our computer-driven society. 

But America’s Tomorrowland problem isn’t just about a lack of 
fusion reactors, hypersonic passenger jets, robot servants, and 
colonies on the moon and Mars—feats of science, technology, and 
engineering sometimes called “cool shit futurism.”!4 The same 
circumstances and factors that prevented those amazing things from 
happening already have also created a crisis of scarcity throughout 
2020s America. During the pandemic, we had too few masks, too 
few ventilators, and not enough rapid viral tests despite the 
pandemic’s being perhaps the most forecasted calamity in world 
history. But those COVID-19 shortages took place against a broader 
background of scarcity: too little housing, too few immigrants, too 
few entrepreneurs, not enough clean energy, not enough slots at top 
colleges, and not enough high-quality infrastructure. Also: a 
shortage of outrage. 

Why are we not more bothered by this chronic scarcity? After 
all, it goes counter to the American Dream, something wonderfully 
described by 1930s historian James Truslow Adams as a belief that 
“life should be better and richer and fuller for everyone.”!5 
America has always been synonymous with abundance, a 
description that has far more to do with this being a land of almost 
limitless possibility than just of vast material wealth. “America is 
another name for opportunity” really sums up the American Dream, 
whether or not essayist Ralph Waldo Emerson actually said it. 


As it turns out, merely avoiding obstacles such as nuclear 
holocaust and computer catastrophe, as well as surviving a 
pandemic—while necessary—is hardly sufficient to create the best 
possible version of America. We have our own decisions and actions 
to blame for that future we lost and the underwhelming present— 
by comparison—that we’re living in. Specifically: Bursts of rapid 
progress in the 1960s and 1990s fooled us into greatly 
underestimating the difficulty of turning our visions into reality. By 
the early 1970s, we seemed to have squeezed out all the 
productivity gains from past great inventions, while at the same 
time big new ideas and innovations were becoming much harder to 
find. At almost the exact moment that inventing the future we 
wanted became harder, we started making some big mistakes. We 
stopped generously funding the science that has always supported 
those visions and generated new ones. We passed well-meaning 
laws that made it surprisingly difficult for entrepreneurs to build 
those visions in the real world, at least if the materials were atoms 
rather than bits. And then, when those future-optimist dreams failed 
to materialize, we simply stopped dreaming them. A brief revival— 
as seen in cultural attitudes and public policy as well as economic 
statistics—during the 1990s technology boom faded all too quickly 
after the popping of the internet stock bubble. 

I don’t want to lose the future yet again. And we just might. 
Recent advances in a kind of artificial intelligence called machine 
learning—where computers learn from various kinds of data—have 
reawakened concerns about mass unemployment and out-of-control, 
thinking machines. Just a third of Americans, versus three-fourths 
of Chinese, agree with the statement that products and services 
using AI have more benefits than drawbacks.!© And even as 
autonomous driving technology continues to improve, the public 
fear of it is surging, to 68 percent in 2023 from 55 percent a year 
earlier.!7 

(A brief tech lesson: the AI advances that non-techies mostly 
hear about involve a kind of ML called deep learning that mimics 
the human brain with software to extract rules and complex 
patterns from data sets such as audio, video, images, and text. 
Netflix recommendations, Siri and Alexa, and a Tesla’s vision-based, 
self-driving capabilities are all thanks to deep learning. Generative 
AI is a subset of deep learning that can create new software code, 
text, and images from existing content via simple natural language 


prompts. ChatGPT, in particular, is based on “large language 
models” trained on large amounts of text data, including the 
internet. The magic happens when an LLM takes some text as an 
input and predicts the next word or words in the sequence. At its 
core, ML is a prediction machine.) 

More bad news: a brief labor productivity surge in 2020 and 
2021 was, alas, more about people working at home rather than the 
broad economy finally enjoying the fruit of recent AI advances. 
Then came a productivity plunge in 2022.15 Going forward, the 
Wall Street-Washington economic consensus is that the economy is 
only capable of consistently growing at maybe 2 percent or so 
annually versus the postwar average of 3.1 percent, due to both 
historically weak productivity growth and slower labor-force 
growth from baby boomer retirements and a declining birthrate. 
That outcome would make it far more likely the intolerant populism 
infecting our politics continues to spread. And even if the economy 
were to return to its postwar growth rate, such a pace might still be 
slower than what could be possible with better policy creating a 
better pro-progress ecology for science, technology, and 
entrepreneurship. An America where the American Dream can be 
more fully realized. 


Turning Neither Left Nor Right But Up 


This I believe: America again can enjoy the material and societal 
benefits of fast technological progress and rapid, innovation-driven 
growth. For that to happen, however, America must again become 
what I call an Up Wing country. Up Wing is my shorthand for a 
solution-oriented future optimism, for the notion that rapid 
economic growth driven by technological progress can solve big 
problems and create a better world of more prosperity, opportunity, 
and flourishing. The most crucial divide for the future of America 
isn’t left wing versus right wing. It’s Up Wing versus Down Wing. (I 
will use these phrases frequently to describe both policy actions and 
cultural attitudes.) Down Wing is about accepting limits, even 
yearning for them. Down Wingers are doomsters. Up Wing is about 
accelerating past limits—much as a rocket accelerates up through 
Earth’s gravity well. Up Wingers are boomsters. Down Wing 
eschews risk, especially from innovation, unless possible threats to 
everyday life and the environment are well understood. The burden 


of proof is on the risk taker. Up Wing embraces calculated risk- 
taking, especially from innovation, as essential to human progress 
and sees the capacity for such progress as central to our humanity. 
The burden of proof is on the defender of stasis. 

So how do you know if you’re an Up Winger (regardless if 
you’re also a Democrat, Republican, or independent)? Well, you 
might be an Up Winger if... 


+... you think technological and economic acceleration are the 
keys to higher incomes, more opportunity, and healthier lives 
for all Americans. 

*... you worry about economic inequality—not because you 
resent the successful and wish to tear them down but instead 
because so many Americans seem unable to maximize their 
human potential. 

+... you’re concerned about climate change but reject claims 
that dealing with it requires consigning our children to lives 
less full and prosperous than ours. 

+... you wish Hollywood made more TV shows and films about 
how humanity can outthink its biggest problems as opposed to 
reveling in computer-generated catastrophe. 


Down Wingers live in a never-ending present. They see America 
as a zero-sum society where only the elite would benefit from tech 
and economic acceleration, if even possible. Some Down Wingers 
think climate change is such an existential threat that rich countries 
must live poorer and poor countries must never become rich. Down 
Wingers think human-level artificial general intelligence would 
mean mass unemployment, disrupted communities, civil unrest, and 
a ruined planet—and then it would kill us. Americans exploring the 
solar system and perhaps beyond? Not if uberbillionaires like Jeff 
Bezos and Elon Musk are building the rockets. Better to tax away 
their fortunes so government can spend the money on more down- 
to-Earth challenges. You can look to the left and the right and find 
plenty of Down Wingers. 

A humble admission: I didn’t come up with the term or broad 
concept of Up Wing, which is derived from the right wing/left wing 
ideological framing that emerged from the French Revolution. “Up 


Wing” was coined in the 1970s by futurist writer F. M. Esfandiary. 
He’s considered the godfather of modern transhumanism, a 
movement seeking to use science and technology to transcend our 
biological limitations.19 Esfandiary himself went by the name 
FM-2030 because he hoped to live to the year 2030 when he would 
have turned one hundred years old. (He didn’t, dying in 2000 at age 
sixty-nine of pancreatic cancer.) But there’s always the chance for a 
comeback. Esfandiary’s body was cryogenically frozen and stored at 
the Alcor Life Extension Foundation in Scottsdale, Arizona.29 (Oh, 
and despite rumors, Walt Disney didn’t do the same.) 

In 1973—again, the moment fifty years ago when technological 
progress peaked and then began a long-term downshift—FM-2030 
wrote the transhumanist manifesto Up-Wingers, in which he 
envisioned a future where the combination of advanced genetics 
and computer science would augment our intelligence to 
superhuman levels and make us nearly immortal.2! And as 
humanity evolved, so would our politics. The key factions in this 
new world would be Up Wingers and Down Wingers. The former 
look up to the sky and dream of a posthuman civilization spreading 
out among the stars. The latter aren’t even sure if environment- 
wrecking humanity should inhabit this planet. Of this new political 
paradigm, FM-2030 wrote, “To be Up you must sever all ideological 
ties with the Right/Left establishment. You must make a break with 
the traditional concept of linear historical progress. That is now too 
slow and limited. You must be prepared to quantum-leap forward. 
This means starting with a new set of premises and new visionary 
aims. In the coming years, you will hear much about the Up- 
dimension. Right and Left will become irrelevant.”22 

Forgive me for modestly reimagining the Up Wing concept for 
my purposes, which differ from that of FM-2030 and the 
transhumanist moment. ’m not waiting for the Technological 
Singularity when computers become self-aware and supersmart. ’m 
not desperate for immortality. I don’t yearn for a world government 
to serve or an AI god to worship. Nor do I think Up Wing thinking 
incapable of existing within the current American political structure 
(while also conceding its politically disruptive potential). The broad 
techno-optimist, future-oriented, solutionist worldview represented 
by an Up Wing perspective is something intrinsic to the American 
experiment. The United States is the original Up Wing nation. 
Without an ethos of anticipating a tomorrow better than today, it 


never would’ve grown from a country of 3 million people huddled 
on the Atlantic coastline of North America into a technological 
frontier-pushing, continent-sized, space-faring superpower of more 
than 330 million people. Now it’s our turn to continue this legacy, a 
task that will be neither easy nor without cost. But any sacrifices 
will be worth it and will deeply reflect who we are as Americans 
and as human beings. To quote James T. Kirk, that daring space 
explorer and favorite son of Iowa, “Risk is our business.” 


So What’s Conservative Futurism Anyway? 


The purpose of this book is about more than promoting a future of 
rapid technological progress and economic growth. It’s about more 
than an Up Wing belief that we have the ability to make the future 
more prosperous, opportunity-filled, humane, and resilient. It’s 
about more than sketching scenarios of what America could be if 
we confidently employ that ability. The “conservative” part of my 
conservative futurism informs and shapes the Up Wing futurism 
part. To be clear: I’m an American-style conservative, and the dual 
mission of this version of conservatism is, first, to be a “custodian of 
the classical liberal tradition,” in the words of columnist George F. 
Will.23 That tradition champions the freedom to choose one’s 
pursuit of happiness, whatever the wishes of the state. In particular, 
American conservatism presumes the economic freedom, as Adam 
Smith writes in The Wealth of Nations, to “truck, barter, and 
exchange one thing for another.”24 The “propensity” to do so is 
rooted in human nature, Smith explains. This is why the thrust of 
my policy agenda involves empowering human creativity and 
innovation within a liberal democratic, market capitalist system 
that limits government to what it should morally do and can 
effectively do. Second, American conservatism embraces social 
dynamism, or the ability to change one’s economic standing. It 
rejects the notion of a society built around class and hierarchy. 
America can’t be an Up Wing country without the realistic 
possibility of upward mobility for its citizens. The mobility ethos is 
on full display in the musical Hamilton, which describes America’s 
Up Wing patron saint of strivers, Alexander Hamilton, as the “ten- 
dollar founding father without a father / got a lot farther by 
working a lot harder.” 

A conservative futurist also, you know, cares about the future! 


Conservative statesman and theorist Edmund Burke posited in 1790 
that society is a multigenerational partnership that extends back 
into the past and forward into the future, “a partnership not only 
between those who are living, but between those who are living, 
those who are dead, and those who are to be born.”2° That said, my 
conservative Up Wing futurism rejects commanding society and its 
resources toward fulfilling some detailed central plan created by 
governmental and other elites. Such blueprints would assume 
impossible powers of prescience. But our society and economy are 
complex and fluid systems created by the decisions of all of us, as 
well as our leaders. No lone genius or government panel of geniuses 
can know all or process all the information generated by our 
decisions nor predict all the consequences of our actions. 

Humility doesn’t mean all planning or consideration of various 
possible scenarios is useless. But as Nobel laureate physicist Niels 
Bohr once put it, “Prediction is very difficult, especially about the 
future.” It’s an especially relevant observation during a time of 
radical technological change when it’s far easier to imagine things 
going very wrong rather than very right, easier to imagine 
destruction rather than creation, and easier to imagine how AI/ML 
might enslave humanity rather than help turn its greatest dreams 
into reality. From the printing press to the internal combustion 
engine to the computer, humanity has consistently shown an 
inability to imagine what might be around the corner, much less 
beyond the horizon, good and bad. When Johannes Gutenberg was 
printing his first Bible, it was impossible for him to imagine exactly 
how his innovation, as George Mason University economist Tyler 
Cowen has noted, would enable so much human flourishing (such 
as the Scientific and Industrial Revolutions) and so much evil (the 
writings of Lenin, Hitler, and Mao).2© To paraphrase the Austrian 
theoretical physicist Wolfgang Pauli, not only are forecasts 
frequently not right, they’re not even wrong.2” Emerging generative 
AI models are likely to prove no different in confounding today’s 
most respected visionaries. 

Rather than forecasting the future, my conservative futurism is 
about determining and then establishing the best conditions for 
each of us to pursue the sort of future we each desire, tackling 
problems as they occur. This is no easy task. The Up Wing combo of 
technological progress and economic growth, writes Northwestern 
University economist Joel Mokyr, is like “a fragile and vulnerable 


plant, whose flourishing is not only dependent on the appropriate 
surroundings and climate, but whose life is almost always short. It 
is highly sensitive to the social and economic environment and can 
easily be arrested by relatively small external changes.”2° My focus 
here is on creating a fertile and sustainable ecology—both in policy 
and culture—that responds organically to the preferences of society 
operating through a liberal democratic government and market 
economy. This allows for discovery and experimentation, as well as 
for a society that can self-correct based on that experimentation and 
its changing desires. If deep geothermal turns out to be a better 
energy source than nuclear or if rocketing between distant cities 
turns out to be more efficient than supersonic flight, we can adjust. 
I think of the future as it relates to the “pursuit of happiness” 
mentioned in the Declaration of Independence. “That sort of 
happiness was not,” writes British scholar Ritchie Robertson in The 
Enlightenment: The Pursuit of Happiness, 1680-1790, “simply a 
subjective state, such as might be induced by chemicals; it meant 
attaining the preconditions for personal happiness, including 
domestic affection, material sufficiency and a suitable degree of 
freedom.”22 Or as Neo told humanity’s AI overlords at the 
conclusion of The Matrix, “You're afraid of change. I don’t know the 
future. I didn’t come here to tell you how this is going to end. I 
came here to tell you how it’s going to begin.”29 And it begins by 
creating better preconditions for discovery, invention, innovation, 
and growth. 

That said, our expectations should be informed and tempered 
by two things. First, trade-offs are an inevitable part of life. If as a 
society we decide to, say, ban nuclear power, the trade-off might be 
not only more expensive energy, but also dirtier energy if reactors 
are replaced by coal-fired plants. Second, and related, is the notion 
of opportunity costs. The true cost of a society abandoning nuclear 
power is what it gives up to get its energy from possibly more 
expensive and dirtier sources. Perhaps part of that true cost is that 
numerous downstream decisions are then driven by the need to be 
energy efficient rather than imagining fantastic new inventions and 
uses—desalination, direct air capture of carbon, space colonies— 
that happen to need a lot of energy. 


The Story of America’s Forgotten Conservative Futurist 


Ultimately, it’s the conservative part of conservative futurism that 
explains why my lodestar isn’t Walt Disney. Walt didn’t have some 
highly thought-out philosophy of conservatism. He was simply a 
businessman who loved capitalism and hated unions and their 
socialist fellow travelers, and that’s about as far as it went. He 
guaranteed that EPCOT would “always be a showcase to the world 
of the ingenuity and imagination of American free enterprise.”>! 
But Walt also reflected his time and its widespread belief in the 
power of top-down planning, as demonstrated by his vision for 
EPCOT. Not only was this the age when Washington thought it 
could fine-tune economic policy and prevent big downturns, but it 
was also the age of the urban planner, most notably the powerful, 
visionary, and ruthless Robert Moses, the “master builder” and 
propulsive force behind numerous infrastructure projects in the 
New York City area—the Long Island Expressway, the Triborough 
and Verrazano bridges, and the United Nations complex, among 
many—as well as the 1964 New York World’s Fair, an exhibition 
featuring four Disney-designed attractions.32 Had EPCOT 
proceeded, Walt would’ve likely been its Moses, but with a big 
advantage: Walt could design and build his metropolis from scratch, 
something Moses could only dream of. Journalist Virginia Postrel 
sees Walt’s desire for control as inherently part of his frustration 
with Tomorrowland: “As a system, the future is natural, out of 
anyone’s control.... This open-ended future can’t be contained in 
the vision of a single person or organization.” Indeed, my 
conservative futurism embraces the unknowable dispersion of 
people’s wants and desires, choices and decisions—as well as 
unexpected events that the future will undoubtedly deliver. 

Rather than Walt Disney (much less FM-2030), my Up Wing 
conservative futurism harkens back to Herman Kahn, a true 
American original. A nuclear war theorist during the Cold War, 
Kahn provided at least partial inspiration for film director Stanley 
Kubrick’s maniacal Dr. Strangelove in his 1964 film, Dr. Strangelove 
or: How I Learned to Stop Worrying and Love the Bomb. (The 
character’s accent, at least, was likely based on that of German 
émigré and engineer Wernher von Braun, who lent his rocket 
expertise to Tomorrowland, as well as NASA.) Kubrick had read 
Kahn’s 1960 treatise On Thermonuclear War and met with him 
several times when planning the 1964 black comedy.°° That 
unforgettable cinematic depiction of Kahn’s thinking—a nuclear 


conflict between the United States and USSR was far from 
“unthinkable,” and Washington should think hard about how to win 
such a war—if not necessarily the man himself, helped cement 
Kahn’s historical reputation, at least on the left, as a dangerous and 
megalomaniacal Cold Warrior. 

Yet On Thermonuclear War is an oddly optimistic book, at least 
once you get past Kahn’s morbid analysis of various war scenarios 
with their different estimates of casualties and destruction. Kahn in 
no way thought the living would envy the dead. “It would not 
surprise me if the overwhelming majority of the survivors devoted 
themselves with a somewhat fanatic intensity to the task of 
rebuilding what was destroyed,” he writes, confident that a can-do, 
Yankee spirit would eventually lead to America’s revival. 

Given Kahn’s avuncular optimism—and faith in the 
transformative power of market-driven techno-capitalism—it 
shouldn’t have been a surprise that the 1970s detente between the 
United States and USSR helped lead to the second act of Kahn’s 
career, that of a futurist while leading the Hudson Institute think 
tank. Back then, the professional forecasting industry was taking a 
pessimistic, anti-American, anti-capitalism turn—one fueled by 
environmental catastrophism. But this former strategist of 
Armageddon stood out as an unexpectedly sunny purveyor of pro- 
American, techno-capitalist optimism. In his 1976 book, The Next 
Two Hundred Years, Kahn outlined a vision of material abundance 
and human potential that at its edges is nearly as ambitious as what 
FM-2030 imagined. “New and improving technologies aided by 
today’s fortuitous discoveries [will] further man’s potential for 
solving current perceived problems and for creating an affluent and 
exciting world. Man is now entering the most creative and 
expansive period of history. These trends will soon allow mankind 
to become the master of the solar system.”24 When the U.S. 
government published a report in 1980 predicting the world in 
2000 would be “more crowded, more polluted, less stable 
ecologically, and more vulnerable to disruption than the world we 
live in now,” Kahn led the public fight to undermine the report.2° 
Despite his grand vision of human potential enabled by smart 
choices, Kahn considered himself a “guarded optimist.” When Kahn 
died in 1983, President Reagan described him as “a futurist who 
welcomed the future. He brought the lessons of science, history, and 
humanity to the study of the future and remained confident of 


mankind’s potential for good.”°° Up Wing knows Up Wing. 


A Step into the Future 


We have yet to master the solar system as Kahn envisioned, 
although the prospect of someday doing so seems a lot more likely 
thanks to America’s private sector—driven return to being a leading 
space power. Yet that is the sort of ambitious Up Wing ambition ’m 
proposing in this book: seeking a sustained advance in technological 
progress that amplifies our best traits—curiosity, creativity, 
aspiration—but doesn’t ignore our inherent fallibility and 
imperfections in doomed pursuit of a utopia populated by 
posthumans. Only through an Up Wing approach focusing on 
technological progress and wealth-building can we create a truly 
resilient society, one whose strength and sustainability are derived 
from the messy disorder of entrepreneurial capitalism and 
disruptive technological changes. Although Kahn offered many 
trend-driven forecasts, he also knew the unexpected was inevitable. 
Humanity cannot exactingly design its future any more than Walt 
Disney could exactingly design a successful Community of 
Tomorrow. Kahn observes, “History is likely to write scenarios that 
most observers would find implausible not only prospectively but 
sometimes, even in retrospect.... Future events may not be drawn 
from the restricted list of those we have learned are possible; we 
should expect to go on being surprised.”37 


America can again become an Up Wing country. The opportunity is 
at hand. We’re experiencing the biggest wave of emerging 
technologies—in computer science (AI/ML), biology (CRISPR 
genetic editing), energy (advanced nuclear fission/fusion and 
geothermal), and space (reusable rockets)—in decades. And many 
of our greatest challenges—fully recovering from a pandemic, 
mitigating the worst impacts of climate change, outcompeting a 
new geopolitical rival, eliminating extreme global poverty, ensuring 
humanity’s survival against threats biological and astronomical— 
present an opportunity for Up Wingers currently stuck in both of 
today’s predominantly Down Wing parties to present a vision of the 
future that can inspire the American people and their leaders to 


make it happen. Conservative futurism, in particular, recognizes 
that humans aren’t merely passive victims of nature or fate, but 
active agents who can shape their own destiny and improve their 
condition through creative and entrepreneurial problem-solving. So 
let’s go! The future America we used to dream about is waiting. 
Faster, please! 


ONE 


The False Start of Up Wing 1.0 (1955-1973) 


Twice in the past half-century, an optimistic, future-oriented 


America seemed on the verge of embarking upon a journey to a 
wondrous tomorrow, of taking a civilizational leap forward to rival 
that of the Industrial Revolution, of generating a massive 
discontinuity with the world of the moment. At minimum a never- 
ending boom of technological and economic progress, but perhaps 
even more: a great exponential acceleration toward a future beyond 
imagination. (Think of exponential growth in terms of the classic 
metaphor of a king offering a chessboard to a servant, starting with 
one grain of rice on the first square and doubling the amount on 
each subsequent square. By square sixty-four, the servant would 
receive an immense amount of rice, some eighteen quintillion 
grains.) And each time, unfortunately, those dreams came to an 
abrupt and shocking end, with the ongoing Great Downshift as the 
long-term outcome. 

The first Up Wing period of fast productivity and economic 
growth, can-do technological solutionism, and cultural future- 
optimism began soon after the conclusion of World War II—much 
to the surprise of the era’s gloomy economists. Allied victory in 
1945 left much of the profession richly deserving of its “dismal 
science” epithet, including those academics in the victorious and 
relatively unscarred United States. They worried that the abrupt 
transition from a centrally directed wartime economy to a more 
market-driven peacetime economy would sink the country back into 
a terrible downturn as military spending was slashed and millions 
of soldiers returned to civilian life, flooding the job market. A 
possible Second Great Depression might even be worse than the first 
one. Paul Samuelson, the future Nobel laureate from the 


Massachusetts Institute of Technology, speculated about the 
possibility of “the greatest period of unemployment and industrial 
dislocation which any economy has ever faced.”! Harvard 
University’s Alvin Hansen thought the best America could do going 
forward was a mediocre “secular stagnation” because all the great 
tailwinds pushing new investment had dissipated: The rate of U.S. 
population growth had slowed, leading to less demand for goods 
and services; the geographic frontier had closed now that the West 
was settled; and technological progress had matured. Going 
forward, fantastic new inventions—ones able to make companies 
and their workers more productive—would be lacking. America 
needed to lower its expectations for the future, Hansen concluded. 2 
The most well-known Up Wing thinker on either side of the 
Atlantic was not immune to the weary zeitgeist blowing through 
America and the West in the first postwar years. Here in the third 
decade of the twenty-first century, H. G. Wells is best known for a 
collection of novellas he wrote in the last half of the last decade of 
the nineteenth century: The Time Machine, The Island of Doctor 
Moreau, The Invisible Man, and finally The War of the Worlds. It’s no 
exaggeration to credit the former science teacher and journalist— 
his shopkeeper parents wanted him to be a draper, to which he 
responded with threats of suicide—with creating the modern genre 
of science fiction. But it’s the Englishman’s lesser-known works, of 
both fiction and nonfiction, that revealed Wells as a utopian futurist 
and elevated him into an important early twentieth-century public 
intellectual. George Orwell described his friend’s philosophy as 
“Science can solve all the ills that humanity is heir to, but that man 
is at present too blind to see the possibility of his own powers.”* In 
Men Like Gods from 1923, Wells depicts a parallel Earth some three 
thousand years into the future, where a telepathic, evolved race of 
humans lives in harmonious anarchy and prepares to explore the 
stars. In The Shape of Things to Come from 1933, Wells writes a de 
facto prequel to Men Like Gods, where he imagines a world 
devastated by war and plague that is saved by an enlightened NGO 
run by aviators from around the world. In 1901, the thirty-four- 
year-old Wells wrote his first substantial work of futurist nonfiction, 
Anticipations of the Reaction of Mechanical and Scientific Progress upon 
Human Life and Thought. His first nonfiction bestseller, Anticipations 
is an ambitious work that aims to outline “the way things will 
probably go in this new century.”° Among many forecasts, Wells 


predicts the growth of megacities and skyscrapers, the decline of 
the family, mechanized warfare, and the widespread use of 
automobiles. (Thankfully he was eventually wrong about 
widespread eugenics.) 

A year later, Wells built on Anticipations with The Discovery of 
the Future. While Anticipations is full of predictions about what may 
come, Discovery makes the case that such predictions are possible. 
The essay oozes with disdain for those “who regard the future as a 
perpetual source of convulsive surprises, as an impenetrable, 
incurable, perpetual blankness.”© By contrast, Wells sees the truly 
modern thinker as one who perceives the import of the rapid 
change occurring around him. It is such thinkers who will lead 
humanity forward into a bright future. “Everything seems pointing 
to the belief that we are entering upon a progress that will go on, 
with an ever-widening and ever more confident stride, forever,” 
Wells proclaims. “All this world is heavy with the promise of 
greater things, and a day will come, one day in the unending 
succession of days, when beings, beings who are now latent in our 
thoughts and hidden in our loins, shall stand upon this earth as one 
stands upon a footstool, and shall laugh and reach out their hands 
amid the stars.”” 

Yet after a lifetime depicting what could be possible with 
proper application of human reason, Wells retreated in his final 
years. He died in August 1946, living long enough to see realized 
his prediction of airplanes destroying cities with atomic bombs— 
but not long enough to see mankind avoid (so far) further atomic 
destruction and then take a first great leap toward the stars. Wells’s 
Mind at the End of Its Tether, published in 1945, is a meditation on 
“the end of the world and the end of its author as paired events,” 
writes Sarah Cole in Inventing Tomorrow, a literary analysis of his 
oeuvre.® It’s the brief, final testament of the greatest futurist of his 
age whose Up Wing vision of tomorrow’s vast possibilities was 
shattered by two global wars, global depression, and the realization 
that none of those catastrophes had advanced his dream of a “world 
state” led by enlightened men like himself. Wells places his final bit 
of remaining hope in the power of Darwinian evolution to create 
and elevate an enlightened vanguard that could lead humanity 
forward through their ideas and ideals. In time we all might join 
them in the sun and accomplish wonders. But that wasn’t his most 
likely forecast. Wells, referring to himself: “The writer sees the 


world as a jaded world devoid of recuperative power. In the past he 
has liked to think that Man could pull out of his entanglements and 
start a new creative phase of human living. In the face of our 
universal inadequacy, that optimism has given place to a stoical 
cynicism.... Man must go steeply up or down and the odds seem to 
be all in favour of his going down and out.”? 

Four months before Wells’s death, John Maynard Keynes, the 
other great British futurist of the first half of the twentieth century, 
also passed. Perhaps no other thinker had more impact on the past 
century as this giant of economic thought. While Wells may have 
created an image of the future toward which to strive, Keynes’s 
most important contribution was to give the makers of that future 
in the second half of the twentieth century powerful tools that they 
thought would create a steadier prosperity, one without the great 
contractions that previously seemed as inevitable as the occasional 
plague. Unlike Wells, Keynes was not any sort of socialist. He was a 
left-liberal who sought a third way between laissez-faire capitalism 
and Marxist socialism. He saw the latter as an ideology of the past 
—an “illogical and dull” doctrine—while Wells thought it a political 
tool for bringing about the future. Like Wells, however, Keynes 
thought that wise policymakers, informed by experts, could 
improve upon the natural workings of economies. Keynes also 
offered a still-relevant analysis of where humanity seemed to be 
heading in a sort of non-fiction version of Wells’s The Shape of 
Things to Come. Keynes’s 1930 essay “Economic Possibilities for Our 
Grandchildren”!9 is a remarkable bit of forecasting and still widely 
read by economists today for its ruminations on the challenges 
facing a postindustrial society of such vast and widespread material 
abundance that work is no longer necessary. Well, not that much. 
While we may still need a bit of labor to order our lives, Keynes 
writes, “three hours a day is quite enough to satisfy the old Adam in 
most of us!” Published as the world was sinking into economic ruin, 
the essay was Keynes’s attempt to create an accurate and enticing 
picture of the future to persuade a reeling public in the West that 
the pessimists—both “the revolutionaries who think that things are 
so bad that nothing can save us but violent change” and “the 
reactionaries who consider the balance of our economic and social 
life so precarious that we must risk no experiments”—were wrong 
and would be proven so over time.!! That optimism extended to his 
final years, when he labored tirelessly to establish a global 


commercial and financial system so that the postwar world 
wouldn’t suffer another Great Depression. 


An Economic Boom Dispels Postwar Gloom 


Unlike Wells, many of the purveyors of postwar economic gloom 
lived to see their pessimistic predictions proven wildly wrong. It 
didn’t take long. There was no Second Great Depression, of course, 
or even Hansen’s secular stagnation. The peacetime American 
economy quickly made fears of another severe downturn a distant 
memory. Rather than sinking, it soared, propelled by rapid 
Technologically Futuristic Productivity growth. The 1950s and 
1960s, specifically, were the fastest-growing decades of the past 
century.!2 This wasn’t an era of rapid growth driven merely by 
pent-up demand after the war. America became more innovative 
and productive. Workers performed existing tasks more efficiently 
even as the economy created new things for workers to do and new 
goods and services for consumers to purchase and businesses to 
invest in. While almost every household, on average, owned an 
automobile by 1950, the two-car household became common by 
1970.13 And what was optional before the war (such as automatic 
transmission) and even unavailable (air conditioning) became 
standard or at least commonly available. Television ownership rose 
from just one-tenth of homes in 1950 to nearly two-thirds by 
1955.14 In the kitchen, stoves with cooktops and _ ovens, 
refrigerators, and dishwashers all became increasingly common and 
improved in quality. “In the early postwar years, the kitchens of 
many American homes achieved the standard of displays at the New 
York 1939-40 World’s Fair that seemed so futuristic at the time,” 
observes Northwestern University economist Robert J. Gordon in 
his 2016 book The Rise and Fall of American Growth. 1° 

America’s extraordinary economic surge—especially coming 
after the deprivation of the Great Depression and rationing of the 
wartime economy—helped generate a period of profound Up Wing 
attitude and action in the postwar decades despite the risk of 
nuclear conflict, the Korean War, the Vietnam War, and civil unrest. 
Even some of the most sober observers of that era assumed America 
was hurtling fast and furious toward a brilliant tomorrow. We had 
entered both the Atomic Age and the Space Age with great hope 
that breakthroughs in energy and space travel would be just the 


first of many technological leaps, across a variety of fields, into a 
fantastic future that might well match or even exceed the visions of 
the sunniest science fiction writers and futurists of the time. By the 
year 2000, many thought, Americans might well look back at this 
golden age as the beginning of a golden century of prosperity 
driven by rapid and accelerating technological progress. The initial 
bout of pervasive postwar gloom among economists shifted to one 
of widespread confidence that the puzzle of maintaining rapid 
growth and long-lasting prosperity had been solved. The 1960s 
marked the apex of the belief that government economic planners 
had the know-how to fine-tune economic performance through 
taxing and spending. The 1969 Economic Report of the President 
triumphantly declared, “Our economy will not rest on the laurels of 
the 1960’s. We will not relax to count or consolidate our gains. We 
will not retreat from the unprecedented prosperity we have 
achieved. This Nation will remain on the march.” !© 

John Kenneth Galbraith was probably the most famous 
economist of Up Wing 1.0 and his work nicely encapsulates the 
“mission accomplished” attitude of his profession during the era. A 
Harvard professor, Galbraith was active in Democratic politics and 
served in the Roosevelt, Truman, Kennedy, and LBJ administrations. 
Galbraith was not only a respected academic, however. Much like 
Milton Friedman in the 1970s, Galbraith became a much 
interviewed and quoted public intellectual thanks to a series of 
popular books, beginning with The Affluent Society in 1958.17 (The 
Modern Library places the book at number 46 on its list of the top 
100 English-language nonfiction books of the twentieth century.) 
In it, Galbraith explains that economics used to be a pessimistic 
profession, motivated by expectations of scarcity. But the booming 
postwar economy was generating such vast abundance that 
pessimism was no longer necessary. It was now time—just two 
decades after the Great Depression—to focus public policy on the 
poor. Everyone else was plenty rich enough (a theme picked up by 
the emerging American environmental movement), Galbraith 
writes, and the puzzle of maintaining those high living standards 
had been solved: “To furnish a barren room is one thing. To 
continue to crowd in furniture until the foundation buckles is quite 
another. To have failed to solve the problem of producing goods 
would have been to continue man in his oldest and most grievous 
misfortune. But to fail to see that we have solved it, and to fail to 


proceed thence to the next tasks, would be fully as tragic.” 19 


Although I’ve been mostly discussing the 1950s and ’60s, the 
symbolic start and end of Up Wing 1.0 don’t neatly align with the 
exact beginning of the fifties and end of the sixties. There’s a 
powerful emotional reason to pick 1972 as the finale, especially for 
a space enthusiast like myself. On December 19 of that year, Apollo 
17 splashed down in the Pacific Ocean after completing the 
program’s sixth and final manned lunar landing.2° But there’s a 
stronger economic reason to pick 1973. The second half of that year 
saw the start of the deepest recession since the Great Depression 
and the beginning of five consecutive quarters of declining labor 
productivity, a downturn that most economists date as ending the 
postwar productivity boom. The beginning of Up Wing 1.0 is less 
obvious to me. I’m tempted to pick 1958. Consider: the most 
significant advances during Up Wing 1.0 were in the energy, 
transportation, and information technology sectors. And one could 
make a plausible case that 1958 was the most Up Wing year in 
American history for key technologies in those sectors. It was the 
year that splitting the atom was harnessed to produce a brand-new 
source of power, both inexhaustible and seemingly inexpensive. 
Just a few years after Eisenhower’s December 8, 1953 “Atoms for 
Peace” speech at the United Nations (“The United States knows that 
peaceful power from atomic energy is no dream of the future. The 
capability, already proved, is here today.”), Ike’s predictions 
seemed to already be coming true.2! The first commercial nuclear 
power plant in the United States—using technology based on the 
U.S. Navy’s nuclear aircraft carriers—went online in May 1958 in 
Shippingport, Pennsylvania, with Eisenhower attending the 
ignition. 

It was also in 1958 that transatlantic air passenger travel by jet 
began. On October 26, Pan American World Airways began regular 
service from America to Europe with the Boeing 707.2° Within a 
decade, the entire U.S. airline industry had converted to jets from 
piston engines.2+ “Until 1958, more people crossed the Atlantic 
Ocean aboard ships than on airplanes, and in the United States, the 
ten largest transportation companies that year were all railroads,” 


writes journalist Sam Howe Verhovek in Jet Age: The Comet, the 
707, and the Race to Shrink the World.2° “The jet airplane changed 
everything, not just consigning many ships to the cruise industry 
and trains to the freight yards, but exponentially increasing the 
number of overall passengers among nations... [and changing] our 
perceptions of distance in relation to time.” 

Yet as significant as the introduction of jet air travel was, other 
engineers had bigger travel dreams, ones that began to be realized 
in 1958 with the formation of NASA and the launch of the Mercury 
program and its goal of putting an American in space.2© Through 
Mercury, NASA learned how to launch humans into orbit and how 
they might live and work while up there. But these initial off-planet 
forays would’ve been impossible without a kind of analog 
computer: the simple slide rule. Later missions, most notably Apollo 
11, benefited greatly from a historic computer breakthrough in 
1958: the invention of the integrated circuit, or computer 
microchip.2’ It was the foundational advance—for which Intel co- 
founder Robert Noyce is also credited—that makes modern digital 
society possible. In the summer of that year, new Texas Instruments 
employee Jack Kilby quietly worked on a project that he finally 
demonstrated for coworkers in early September.2° It may not have 
looked like much at first glance: a bit of germanium with wires 
sticking out, all glued to a small glass slide. But that DIY, jerry- 
rigged object would later win Kilby the 2000 Nobel Prize in Physics. 
When Apollo 11 launched to the moon crewed by Buzz Aldrin, Neil 
Armstrong, and Michael Collins, there were five microchip-powered 
IBM System/360 machines at NASA’s Manned Spacecraft Center in 
Houston, including one that ran the numbers for both the lunar 
landing and the return trip home.2? 

These amazing technological and civilizational advances— 
atomic power, computers, jets, rockets—were predicted to become 
the building blocks of a fantastic tomorrow. Yet I’m going to date 
the start of Up Wing 1.0 to 1955—July, specifically. The Korean 
War was over, and the Cold War was entering a new phase. And for 
the first time, global competition between the planet’s superpowers 
involved the sky as well as Earth. On July 29, the Eisenhower White 
House released a formal statement announcing that it intended to 
create a scientific satellite program, approving “this country for 
going ahead with the launching of small unmanned earth-circling 
satellites.”29 A few days later, the Soviet Union responded that it 


would also launch a satellite “in the near future” (eventually 
making good on the promise two years later with the launch and 
orbiting of the 184-pound Sputnik I on October 4, 1957).3! The 
Space Race had begun. But another race ended that year, the 
pursuit of a safe, effective, and potent vaccine to prevent polio. The 
results of a field trial for the vaccine developed by Jonas Salk and a 
team at the University of Pittsburgh were announced on April 12, 
the tenth anniversary of the death of President Franklin D. 
Roosevelt, who contracted polio when he was thirty-nine. 32 

Along with those technological, geopolitical, and medical 
milestones came two big cultural ones. In April, Paramount Pictures 
released the ambitious Conquest of Space, a sci-fi film meant to 
depict a realistic interplanetary journey to Mars, one launched from 
humanity’s first space station orbiting the Earth. Although the 
special effects were primitive by today’s CGI standards, the film 
offered the most realistic depiction of space travel ever captured on 
film. As the New York Times reviewer opined, “There is very little 
doubt about who should receive a generous amount of credit and 
praise for ‘Conquest of Space’... They are the special effects artists. 
... In telling the fanciful tale of man’s first trip to Mars, they created 
top-flight effects such as ‘the wheel,’ a self-contained station 
orbiting about earth, rocket flights in space and a horrendous near- 
collision with an asteroid. These facets of the Paramount production 
—and fortunately they are many and frequent—are much to marvel 
at.”33 

Just a few weeks before the White House satellite program 
announcement, there was another event that showcased America’s 
interest in a bold future where humanity wasn’t limited to this 
world—the July 17 opening of Disneyland and its half-finished 
Tomorrowland. See, Up Wing isn’t just about technological 
advances and the economic growth they propel. Up Wing is also 
about a society generating and embracing aspirational images of the 
future. These weren’t easy to find in the 1950s. Certainly 
Hollywood wasn’t providing many of them. Perhaps the most iconic 
sci-fi film of the era was The Day the Earth Stood Still from 1951, 
where an emissary from an alien police force warns humanity to 
end the Cold War and its global nuclear stalemate: “Your choice is 
simple: join us and live in peace, or pursue your present course and 
face obliteration. We shall be waiting for your answer.”°* But thirty 
miles down the California coast, Walt Disney was delivering a 


different message. The atom wasn’t just a force for destruction, nor 
was space merely an avenue of alien invasion. Instead, they were 
key aspects of a potentially awesome future. 


Up Wing Visions of the Future Abound 


Nuclear power, computers, rocket travel, instantaneous 
communication, the increasingly automated home—all things that 
appear in the most important piece of postwar futurism and 
arguably the most influential futurist work of the twentieth century: 
the 1962 television cartoon series The Jetsons. All the Up Wing era’s 
techno-solutionism is vividly encapsulated in the program’s first 
episode, starting with the zippy intro sequence.°° You not only 
meet George Jetson, but his entire nuclear family—his wife, Jane, 
and the children, Judy and Elroy—as they ride in their flying 
“compact” saucer through Orbit City in the year 2062, replete with 
floating apartment buildings and offices, as well as moving 
sidewalks. To be clear, The Jetsons was a reflection of its times, not 
the creative catalyst. As “retrofuturist” historian and journalist Matt 
Novak has written, “Virtually nothing presented in the show was a 
new idea in 1962, but what The Jetsons did do successfully was 
condense and package those inventions into entertaining 25-minute 
blocks for impressionable, media-hungry kids to consume.”2° Even 
the show’s architectural aesthetic—drawn from the geometry of 
atoms, boomerangs, and parabolas—and color palette was 
derivative. It mimicked the Googie or Populuxe style that had 
originated in Southern California in the 1930s and was established 
enough by the 1950s to influence the design of the first McDonald’s 
restaurant and iconic Theme Building—a structure that looks like it 
walked out of Wells’s War of the Worlds—that every visitor to LAX 
quickly notices upon arrival. The Jetsons suggested the outline of 
things to come, the beginnings of which was already surely in 
motion. 

The same year The Jetsons premiered also saw a major work of 
Up Wing prognostication from Arthur C. Clarke, one of Wells’s 
successors as a respected science fiction author taken equally 
seriously as a futurist and intellectual. Clarke—who co-wrote the 
2001: A Space Odyssey screenplay with Stanley Kubrick and whose 
1951 short story The Sentinel loosely inspired the film—didn’t depict 
futures wrecked by technology, even if technological problems may 


have provided dramatic tension and propelled plotlines, as 
happened with the malfunctioning HAL 9000 artificial intelligence 
in 2001. Clarke remained immune from the darkening trend that 
afflicted much of the rest of his profession as it moved from the late 
1960s through the 1970s. He envisioned an_ increasingly 
harmonious future with humanity evermore connected through 
space satellites and interactive digital communications. Clarke saw 
himself as a salesman or lobbyist for the future, his writing meant 
to suggest only possibilities rather than hard predictions. 
Tomorrow’s reality, he was quite sure, would exceed the meager 
powers of his prophetic abilities. How could it not since, as Clarke 
stated in the third of what are now commonly known as his “Three 
Laws”: “Any sufficiently advanced technology is indistinguishable 
from magic.”9’ It’s a statement that elegantly captures the 
importance of progress and how, over the long run, it most likely 
dwarfs whatever our current expectations can devise. 

In his non-fiction Profiles of the Future from 1962, Clarke argues 
that at “the present rate of progress, it is impossible to imagine any 
technical feat that cannot be achieved, if it can be achieved at all, 
within the next 500 years.... But the only concern is with what, not 
with when.”?® Yet he helpfully sketches out a possible timescale as 
to when major technological advances might occur. And whatever 
the accuracy of his timing, it does give a sense of the vast potential 
for human progress Clarke thought possible. The book concludes 
with a “Chart of the Future” that he advises shouldn’t be “taken too 
seriously” in terms of exact timing but taken quite seriously in 
terms of direction.39 By 1990, power from nuclear fusion. By 2000, 
human-plus artificial intelligence, colonizing planets, and mining 
the ocean floor. By 2020, weather control. By 2030, space mining. 
By 2050, antigravity and transmutation of elements. And by 2100, 
interstellar flight, planetary engineering, matter replicators, and 
immortality. Men like gods, two centuries after the Wells “scientific 
fantasy” with that title. 

Despite Clarke’s fame—as well as that of several other sci-fi 
authors and futurists, such as Isaac Asimov—his brand of amateur 
speculation was eventually eclipsed by a more scholarly futurism 
that first emerged after World War II. Forecasting took a serious 
turn with the new risk of nuclear conflict and what seemed like 
breakneck technological change. Futurism or “futurology” as it was 
termed initially—the academic and systematic thinking about the 


future—became a respected input for policymakers. The Manhattan 
Project was a persuasive proof of concept, showing Washington that 
gathering a bunch of great minds together could produce 
remarkable accomplishments. The federal government’s initial foray 
into futurism was through the RAND Corporation, its name an 
acronym for “research and development.” At the end of World War 
II, War Department officials saw a need for a private research 
organization to inform government policy.4° They set up RAND via 
a special contract with Douglas Aircraft. Its debut research project 
was a study about the feasibility and operation of an orbiting space 
station (termed a “world-circling spaceship”).44 Among the 
innovations credited to RAND: the first spy satellite and packet 
switching, a core technology that made the internet possible. 42 

RAND was—and continues to be—a_ serious research 
organization, one that in the 1960s the Soviet newspaper Pravda 
gave the epithet “the academy of science and death and 
destruction” due to its close Pentagon ties.4? In 1964, RAND 
published a sweeping “long-term forecasting” study based on a 
survey of expert opinion in six areas: scientific breakthroughs, 
population growth, automation, space progress, probability and 
prevention of war, and future weapon systems.** “Because of the 
ever more explosive rapidity with which new technological 
developments are apt to take hold, it becomes increasingly 
important to foresee the advent of such impact to prepare for their 
social consequences and to avert possible calamities,” the report 
gave as its mission statement. 

Among the scientific breakthroughs that the median of 
respondents thought would happen by 2000, as described by the 
study: “effective fertility control by oral contraception... automatic 
language translators, controlled thermonuclear  powet... 
economically useful exploitation of the ocean bottom (other than 
offshore drilling)... limited weather control... a central data storage 
facility with wide access for general or specialized information 
retrieval.” So it’s a mixed bag when comparing what they expected 
with what we actually got. They predicted the Pill, and maybe you 
can give them partial credit for the internet, though its key feature 
is its decentralized nature, something originally meant to ensure 
U.S. military command-and-control communication in event of 
nuclear war. But big misses on fusion, ocean mining, and weather 
control—though in RAND’s defense, those forecasts were fairly 


common for the era. And beyond 2000? The following was RAND’s 
median forecast for conceivable developments to occur no later 
than 2100:45 


Chemical control of the aging process may have been achieved 
raising a persons’ life expectancy to over 100 years. The growth 
of new limbs and organs through biochemical stimulation may 
be possible. Man-machine symbiosis, enabling a person to raise 
his intelligence, through direct electromechanical tie-in with a 
computer machine, is a distinct possibility. The problem with 
adequately providing necessities of life for all people of the 
earth will presumably have been solved by international 
agreements based on the abundance of new sources of energy 
and raw materials opened up in the 21st century. As for 
materials, it is even possible that elaborate differential mining 
processes will have been abandoned in favor of commercially 
efficient transmutation of elements. Conceivably, revolutionary 
developments will have become feasible as a result of control of 
gravity through some form of modification of the gravitational 
field. A permanent lunar colony may well have been 
established, with regularly scheduled commercial traffic between 
Earth and moon, a permanent base on Mars, landings on 
Jupiter’s moons, and manned fly-bys past Pluto are likely 
accomplishments. Possibly even a multi generation mission to 
other solar systems may be on its way, aided conceivably by 
artificially induced long-duration coma. Two way 
communication with extraterrestrial intelligent beings is a 
definite possibility. 


Taken as a whole, this compilation of forecasts—depicting a 
multiplanetary civilization of abundance and longevity—from a 
serious think tank meant for government officials was every bit as 
bold as those listed in Clarke’s “Chart of the Future.” The biggest 
stumbling block was the threat of nuclear conflict. The 1960s were 
a perilous time for modern civilization, maybe even for the 
continued existence of humanity. Two rival superpowers controlled 
massive nuclear arsenals whose technological sophistication and 
explosive power outstripped either nation’s ability to safely 
command and control. We now know there were several close calls 


during the 1960s that could have resulted in a devastating nuclear 
exchange or even an all-out nuclear war. 

Yet as the threat of civilizational destruction, whether 
accidental or intentional, was growing, America’s leading thinker 
about nuclear war began thinking long-term about where the 
combination of technological creativity and economic freedom 
might one day take humanity. By the mid-1960s, Herman Kahn was 
running the Hudson Institute, a think tank located about forty miles 
north of New York City, which he had helped establish in 1961 
after leaving RAND.*© While there, Kahn became a pioneer in the 
emerging field of futurism. In 1967, Kahn and frequent collaborator 
Anthony J. Wiener, a founding member of the Hudson Institute and 
research consultant with organizations such as NASA and Shell Oil, 
synthesized Hudson’s scenario analysis into the book The Year 2000: 
A Framework for Speculation on the Next Thirty-Three Years. The 
multidisciplinary effort—confidently and systematically 
incorporating economics, demographics, sociology, and the physical 
sciences—into a sweeping work that divisively moved futurism 
beyond the more intuitive and literary approach taken by Wells, 
Aldous Huxley, and George Orwell (what Kahn called “individual 
visions of the future”),4” The Year 2000 was presented as serious 
scholarship, which shows just how Up Wing the 1960s was given 
the boldness of the book’s many predictions. Kahn and Wiener 
described one hundred forecasts as “very likely” to happen by 2000. 
Some seem like pretty good calls in retrospect, even if a few were 
maybe a decade early: cell phones, the internet, satellite television, 
oil from shale, and reusable rocket boosters. Other speculations, not 
so much: cryogenics, space and undersea colonies, personal flying 
platforms, substantial increases in life expectancy, and widespread 
use of nuclear power. A 2002 analysis of those one hundred 
forecasts judged 45 percent as accurate overall, with 80 percent 
about computer and communications technology hitting the 
target.48 The batting average of Kahn’s and Wiener’s “less likely but 
important” forecasts (100- to 150-year lifespans, commercial rocket 
transportation, extensive genetic editing, nuclear fusion, 
modification of solar system) would obviously be quite a bit 
lower.4? The analysts then offer ten “far-out possibilities” about 
which the authors state: “We do not believe that any of them will 
occur by the year 2000, or perhaps ever. But some of them are 
discussed today; and such a list does emphasize the fact that some 


dramatic and radical innovation must be expected.” They’re pretty 
fun, ranging from 150-year lifespans (or maybe even immortality) 
to mental telepathy to interstellar travel using gravity waves. 

America’s leaders were willing and enthusiastic consumers of 
such sci-fi-tinged speculation. By the late sixties, Up Wing techno- 
solutionism had pervaded all sectors of elite society. In May 1968, a 
group called the Foreign Policy Association put together a 
conference of science and technology thinkers and asked them to 
predict the future, specifically what the world of 2018 might look 
like. It was an impressive group of experts, including leading 
academics from Harvard, MIT, and the University of Chicago, 
executives from leading technology companies Bell Telephone 
Laboratories and IBM, and various think-tankers and government 
consultants. The FPA later published a book based on those 
forecasts, Toward the Year 2018, a collection of mostly optimistic 
forecasts (overpopulation being an exception).°2 Assuming no 
nuclear holocaust, these experts thought America on its 242nd 
birthday would be a land of even greater abundance and 
opportunity. In their essay, Kahn and Wiener forecasted the decades 
to follow as ones of uninterrupted and increasing prosperity. The 
postwar Up Wing golden age would continue, Kahn and Wiener 
write, “more or less smoothly through the year 2000 and perhaps 
beyond, uninterrupted by world wars, world depressions, or other 
cataclysms.”°! Upward, then. 


The tumultuous 1960s, including the threat of nuclear war, initially 
did little to lessen such Up Wing visions of the future, including 
those portrayed by Hollywood. Film and television mostly presented 
Americans with compelling images of a tomorrow that they could 
see themselves happily inhabiting. The decade ended with two of 
the most important works of Up Wing futuristic fiction, the film 
version of Clarke’s 2001: A Space Odyssey and the original Star Trek 
series. While both are highly influential, they perhaps fall short of 
The Jetsons only because so little of their stories take place here on 
Earth. That said, both depict a future where technology has 
continued to rapidly progress, enabling manned exploration of deep 
space. In Star Trek, a successful struggle through wars both nuclear 


and genetic has brought civilization to a near-utopian state where 
all physical needs are met, harmony has replaced conflict, and 
humanity roams the extraterrestrial alien-filled Milky Way—or at 
least the Alpha Quadrant—on starships capable of traveling at 
faster-than-light speeds. Star Trek’s original three seasons have since 
turned into an extraordinarily lucrative franchise, spawning eleven 
television and streaming series and thirteen films (with more of 
both surely to come).°2 At the core of that multibillion-dollar 
franchise is the hopeful vision of creator Gene Roddenberry. Of Star 
Trek, Roddenberry said, “The human race is a remarkable creature, 
one with great potential, and I hope that Star Trek has helped to 
show us what we can be if we believe in ourselves and our 
abilities.”°5 

Although a technological malfunction helps create dramatic 
tension in 2001, the film also portrays technology as fundamentally 
beneficial, a value expressed visually in the famous flash-forward 
from a primate-tossed bone lofting slowly in the air to a majestic 
space station turning in stationary Earth orbit, about to dock with a 
commercial space plane. The scene, scored to the Blue Danube 
waltz, suggests an America utterly confident and comfortable in its 
technological power and superiority, even blasé about what it’s 
achieved. Yet humanity is soon to find out it has merely taken a 
half step into the Cosmic Ocean when it attracts the attention of the 
higher intellectual powers of the universe, incomprehensible minds 
that will help us advance to a higher plane of existence and 
understanding. 

The 2001 Star Child at the end of the film—representing 
humanity’s evolution to a higher state of consciousness—may be the 
ultimate Up Wing construct. Sounding much like H. G. Wells, 
Kubrick once said in an interview: “When you think of the giant 
technological strides that man has made in a few millennia—less 
than a microsecond in the chronology of the universe—can you 
imagine the evolutionary development that much older life forms 
have taken? They may have progressed from biological species, 
which are fragile shells for the mind at best, into immortal machine 
entities—and then, over innumerable eons, they could emerge from 
the chrysalis of matter transformed into beings of pure energy and 
spirit. Their potentialities would be limitless and their intelligence 
ungraspable by humans.”°4 

And that is where humans are headed, at least in 2001, with a 


little help from our friends from space. Yet as the 1960s ended, 
many thought such outside assistance wouldn’t be necessary given 
the huge—and no doubt continuing—progress being made by 
scientists and entrepreneurs, encouraged by Hollywood 
screenwriters and a new class of futurists. Depressingly, America 
wouldn’t even make it to the midpoint of the 1970s, much less the 
start of the next millennium, before abandoning its Up Wing vision 
of what tomorrow could hold. And instead of enjoying a never- 
ending boom, we settled for something more akin to a momentary 
blip. 


TWO 


The False Start of Up Wing 2.0 (1995-2000) 


The Great Downshift wasn’t without respite. There was a fleeting 
half-decade of Up Wing optimism and progress halfway through the 
past half-century. For a moment, it looked as if America might yet 
fulfill some of the grandest and most futuristic aspirations of the 
postwar Up Wing 1.0 period. But just as the start and end of Up 
Wing 1.0 occurred unexpectedly, so the same with the brief blip 
that was Up Wing 2.0. Even America’s most famous futurist next to 
Walt Disney was surprised by these economic and cultural advances 
and retreats. 

Of course, Alvin Toffler didn’t need to be much of a 
prognosticator to know his soon-to-be-released Future Shock was 
going to be a blockbuster. As the New York Times noted just days 
before the book’s release in July 1970, Future Shock had already 
been chosen by three popular book clubs, as well as excerpted in 
New York Magazine.! Future Shock went on to sell more than five 
million copies in the United States and is still considered an 
influential and landmark work of futurism.2 (A sequel, The Third 
Wave, published in 1989, was outsold in China only by the collected 
speeches of Deng Xiaoping.)? The Times described Toffler, a forty- 
one-year-old freelance writer and former editor of Fortune 
magazine, as having a self-taught expertise in what he called “the 
sociology of the future,” which he taught at the New School for 
Social Research in Manhattan.4 The Brooklyn-born son of an 
immigrant furrier, Toffler spent the second half of the 1960s trying 
to determine for himself the underlying causes and forces of the 
societal upheaval—something already termed “culture shock”— 
affecting the United States and other rich nations.° The result of 
that study was Future Shock, a dense and at times almost unreadable 


blizzard of data points, forecasts, and insights. In the Times review 
of the book, Richard R. Lingeman writes that Toffler “sends flocks 
of facts and speculation whirling past like birds in a tornado.”© 

Yet Future Shock’s premise was simple: life was changing so 
quickly that it risked driving us all crazy with information and 
progress overload. In the documentary version of Future Shock that 
was screened at the 1973 Cannes Film Festival (there was also— 
incredibly—a musical), narrator and on-screen presence Orson 
Welles described the eponymous malady as “a sickness which comes 
from too much change in too short a time. It’s the feeling that 
nothing is permanent anymore.”” The forty-minute film intends to 
visually provoke mental overload—or, in the psychedelic parlance 
of the time, a bad trip—with an opening sequence scored to early 
electronic music. It intersperses an ongoing scene of a silhouetted 
couple walking in the woods with a quick-cut series of disturbing 
images: a close-up of a shouting man’s mouth, a line of soldiers 
with raised rifles, the flashing dome light of a police car, a car 
crash, a thermal image of a man, and several others that are less 
identifiable. Finally, we return to the couple on the nature walk: 
they’re revealed as_ silver-faced automatons. The _ entire 
phantasmagoria is meant to suggest Toffler’s big idea: rapid 
technological progress and disruptive economic growth had 
unmoored society from any sense of permanence or stability. The 
world’s richest countries were all racing with “accelerative thrust” 
toward a “super-industrialism” that would provide a shocking rise 
in living standards and overflowing material abundance, but also 
mass disequilibrium. As Toffler begins the book, “In the three short 
decades between now and the twenty-first century, millions of 
ordinary, psychologically normal people will face an abrupt 
collision with the future. Citizens of the world’s richest and most 
technologically advanced nations, many of them will find it 
increasingly painful to keep up with the incessant demand for 
change that characterizes our time. For them, the future will have 
arrived too soon.”® 

Future Shock was squarely premised on continuing and even 
intensifying technological acceleration. But that never happened. 
Instead, Americans experienced a totally unexpected deceleration in 
technological progress and economic growth starting in 1973, what 
I call the Great Downshift. Surprisingly soon, Up Wing 1.0 was 
over. The postwar Up Wing golden age didn’t extend into an Up 


Wing golden century. The initial phase of the Great Downshift was 
followed by decades of productivity and economic growth far 
slower than what almost anyone in the 1960s had been predicting. 
While the 1930s Great Depression is the most famous event in 
modern economic history—the deep downturn plunged the world 
into economic and political chaos while planting the seeds for the 
next global war—the Great Downshift certainly rivals it in 
importance. As Nobel laureate economist William Nordhaus wrote 
in 2004, “The productivity slowdown of the 1970s does appear to 
be a major distinguishing feature of the last century.”? For 
economist Robert Gordon, the Great Downshift signals the 
definitive end of his “special century” of rapid progress where 
Americans at the end had many multiples the material abundance 
of those Americans at the beginning. Although productivity and 
economic growth didn’t come to a total stop, the substantially 
slower pace—both in absolute terms and compared to Up Wing 1.0 
expectations—has led others to call the post-1973 period the Long 
Stagnation or Great Stagnation. I like how the Great Downshift 
parallels the Great Depression, so that is the term you will continue 
to see throughout this book. 

Whatever descriptor you prefer, the numbers tell the story of a 
historic long-term slowdown. After growing 4 percent annually, in 
real terms, during Up Wing 1.0 and the immediate postwar decades 
more broadly, the American economy in 1973 began a long 
deceleration to 3 percent through the mid-1990s.!9 Likewise, 
average annual labor productivity fell by half (to 1.5 percent from 
3.2 percent) and Technologically Futuristic Productivity growth by 
three-quarters (to 0.5 percent from 2.2 percent).!! (GDP growth 
would’ve slowed even more if not for an expanding labor force from 
the postwar Baby Boom and more women working outside the 
home.) Then came the information and communications 
technology-driven productivity boom from 1995 through 2004, 
which looked a lot like the pre-1973 period, including rapid TFP 
growth. But it didn’t last long. This Up Wing blip was followed by 
the second phase of the Great Downshift, extending through the 
global financial crisis and up to the COVID-19 pandemic in 2020.12 
This period has looked much like the first phase of the Great 
Downshift that started in 1973, especially in terms of labor 
productivity and TFP growth. Taken as a whole, the post Up Wing 
1.0 period massively disappointed the expectations leading into it. 


Why does a slowdown in seemingly obscure economic statistics 
like labor productivity or TFP rival the greatest economic downturn 
in living memory when a quarter of the country was out of work? It 
gets back to the notion of opportunity cost, which requires 
speculation about an alternate reality if things had gone differently. 
Again, at the heart of all those seemingly fantastical Up Wing 
predictions of the 1960s was the assumption of continued rapid 
technological progress, which in turn would drive faster 
productivity growth, resulting in faster economic growth. In other 
words, economic growth has been slower than predicted primarily 
because invention and innovation have been slower than predicted. 
It’s why we have a $20 trillion American economy today rather 
than one of $40 trillion without the Great Downshift. It’s why U.S. 
median household income is $70,000 today rather than the 
$125,000 or more we were on track to achieve before the Great 
Downshift. It’s why future-optimistic Up Wing media is now a 
rarity. It’s why there’s no U.S. economy running on clean nuclear 
fusion or superdeep geothermal energy, no universal antivirus 
vaccine, no driverless flying electric taxis, no suborbital hypersonic 
flights from New York to Paris, no booming space economy. Had 
the postwar futurists been right, we might already have the 
economy of America’s 2076 tricentennial today. That we don’t is 
the true “future shock.” It certainly was a shock for Toffler, who 
had identified the 1950s and ’60s acceleration as a new and 
disorienting normal, not just a temporary postwar boom. “We made 
the mistake of believing the economists of the time,” he told Wired 
magazine in 1993. “They were saying, as you may recall, we’ve got 
this problem of economic growth licked.” !% 

A self-serving statement, perhaps, but Toffler was correct. The 
consensus of postwar experts across a variety of fields posited that 
the problem of generating rapid and steady growth had been 
solved. Toffler’s fellow futurist Herman Kahn, the Cold Warrior 
turned techno-optimist thinker, took his best shot at generating a 
long-term outlook—at a time when macroeconomic forecasting was 
rare and rudimentary—in The Year 2000, written with Anthony J. 
Wiener in 1967. Their baseline forecast was that “the recent rates in 
such things as productivity growth will be equaled or increased in 
the future—or at least over the long run.”!4 Kahn and Wiener were 
fully aware that they were in the middle of a period of historically 
high economic growth and technological progress, but they had 


every confidence it would continue, if not accelerate: “There is 
almost a general expectation that the United States ought to 
average [labor productivity growth of] between 2.5 and 3.5% a 
year or even more over the next 33 years. Indeed, some expect that 
as soon as automation reaches its stride, it will be 1 or 2% higher 
than this. Given our optimistic bias... very likely 3 or 3.5% is a 
good figure on which to focus.”!° (Again, productivity actually fell 
by half over the coming decades.) 

If the Up Wing Kahn and Wiener forecast had been correct 
about the pace of technology-driven economic growth, the U.S. 
economy today would be far more technologically advanced and 
presumably far larger. To a great extent, it would be able to provide 
the capabilities and resources to create and purchase the sort of 
future that many imagined a half-century ago. Permanent bases on 
the moon and Mars? Check. A country-spanning system of high- 
speed rail or even hyperloops? Undersea cities? Check and check. 
But remember, Kahn and Wiener thought even more optimistic 
estimates were entirely plausible. If productivity growth had 
reached 5.5 percent, then overall potential economic growth— 
including the rapidly expanding labor force of the postwar period— 
could have reached 8 percent annually in the 1970s before slowing 
to 6 percent today.!© At that pace, the U.S. economy of today 
would be $100 trillion, or five times the current level. We might be 
approaching a reality that looked more like exponential science 
fiction than linear economic extrapolation. More Star Trek than 
2001. 


A Surprise Up Wing Turn at the Turn of the Century 


America and the world entered the final decade of the past 
millennium with dissipating concern about mass destruction from a 
technology that two Manhattan Project scientists called an “evil 
thing”: thermonuclear weapons. !7 

In 1990, the Doomsday Clock of the Bulletin of Atomic 
Scientists—a symbolic representation of the risk of Armageddon— 
displayed ten minutes to midnight. The placement suggested a 
world far safer than in 1984 when it was a mere three minutes from 
midnight thanks to the “accelerating nuclear arms race and the 
almost complete breakdown of communication between the 
superpowers... [creating] a situation of extreme and immediate 


danger.”!8 But midnight never came. Gradually improving relations 
between Reagan’s America and Gorbachev’s Soviet Union led the 
Bulletin to gradually move back the clock’s hands over the 1980s. 
Then in 1991, the hands were pushed way back to their furthest 
point from symbolic midnight, at 17 minutes. “The Cold War is 
over,” the Bulletin’s editors wrote. “The 40-year-long East-West 
nuclear arms race has ended. The world has clearly entered a new 
post-Cold War era.” 19 

But there was little triumphalism in America. Pocketbook issues 
were more on the mind of most Americans than the defeat of their 
existential archenemy. The longest peacetime expansion had ended 
in July 1990 with numerous suspects to blame, including 
“pessimistic consumers, the debt accumulations of the 1980s, the 
jump in oil prices after Iraq invaded Kuwait, and a credit crunch 
induced by overzealous banking regulators,” the San Francisco Fed 
concluded a couple of years later.22 The downturn lasted through 
March 1991, and although the contraction in economic output was 
nowhere near as severe as the early-1980s recession, the recovery 
was anemic by historical standards. The unemployment rate kept 
climbing for more than a year after the economy began expanding 
again, likely playing a big role in President George H. W. Bush’s 
failed reelection attempt in 1992. On Election Day that year, only 
22 percent of Americans thought the country was on the right track, 
according to Gallup.2! 

America’s intelligentsia was in no better mood, as two seriously 
reviewed books from 1991 suggest. In The True and Only Heaven: 
Progress and Its Critics, historian and social critic Christopher Lasch 
vexingly described his fellow Americans, especially the middle class 
despite their current pessimism, as still too enamored with the 
notion of progress: “How does it happen that serious people 
continue to believe in progress, in the face of massive evidence that 
might have been expected to refute the idea of progress once and 
for all?”22 That year also saw an updated version of the 1974 book 
An Inquiry into the Human Prospect by economist Robert 
Heilbroner.23 In the original, Heilbroner led off with the following 
query: “There is a question in the air, more sensed than seen, like 
the invisible approach of a distant storm, a question that I would 
hesitate to ask aloud did I not believe it existed unvoiced in the 
minds of many: ‘Is there hope for man?’”24 Not much, he 
concluded. To grapple with the planet’s growing population and 


increasing environmental degradation would inevitably require an 
authoritarian turn by governments everywhere and a severe 
diminution of human freedom. Two decades of tumult, including 
the fall of the Soviet Empire and a resurgent America, had done 
little to brighten Heilbroner’s mood. He simply didn’t think 
humanity cared enough about future generations to do much to 
help them with actions today. 

Meanwhile, the severe early 1990s recession and weak recovery 
played into the existing notion that the 1980s economic upturn had 
failed to break America out of the Great Downshift. While the stock 
market crash on Black Monday, October 19, 1987, didn’t lead to a 
recession, it seemed to raise an alarm. Perhaps Wall Street was 
sending Main Street a message that the booming U.S. economy was 
built on a weak foundation of unsustainable trade and budget 
deficits, along with continued lackluster productivity growth. “Back 
in 1990, the most important question about where the world was 
going was whether the U.S. economy was going down the drain,” 
writes McKinsey partner William W. Lewis in his 2004 book The 
Power of Productivity.25 

By January 1996, only 24 percent of Americans were satisfied 
with the country’s direction—nearly five years after the end of the 
recession.2© It synced with America’s pessimistic outlook that the 
New York Times in March 1996 scolded the two major presidential 
candidates, President Bill Clinton and Senator Robert Dole, for their 
fanciful economic aspirations and promises. In “Trickle Down; It’s a 
Slow-Growth Economy, Stupid,” economics reporter Louis Uchitelle 
writes: 


As the chief rivals for the Presidency, they are engaging in a 
rather traditional campaign debate—one that assumes the 
American economy can go back to the high growth of another 
era. That is what goes unsaid. The candidates challenge each 
other with conflicting nostrums for generating growth. Push the 
right policy buttons, they say, and presto, the economy will 
boom. What they don’t debate is whether strong growth—the 
sort that would raise living standards and make layoffs less 
frequent—is in fact possible. Such growth is not possible, 
according to the great majority of American economists. 27 


Uchitelle correctly identified the core economic problem as 
weak labor productivity growth, still moribund since the early 
1970s. The decades-long IT revolution didn’t appear to be having 
much benefit. Computers had not yielded the rapid growth in 
production that came from investments in railroads, autos, 
highways, electric power, and aircraft—all huge outlays, involving 
government as well as the private sector, that changed the way 
Americans lived and worked, he added. A familiar-sounding 
diagnosis? It was economist Alvin Hansen and his theory of “secular 
stagnation” all over again. Just as Hansen dismissed the possibility 
of fast productivity gains and economic growth during a time of 
what turned out to be rapid acceleration, so did the New York Times 
and the economic analysts Uchitelle interviewed or quoted, 
including Federal Reserve chairman Alan Greenspan. Surprise! 
When that gloomy piece was published, the great 1990s economic 
boom and Up Wing 2.0 had already begun. Real GDP growth 
averaged 4.3 percent from 1996 through 2000, 50 percent faster 
than its postwar average up to that point.2® Labor productivity 
growth doubled to more than 3 percent annually through 2004, 
while TFP growth more than tripled.2? What some economists call 
the Third Industrial Revolution—the combined impact of greater 
computing power driven by Moore’s Law on the density of 
computer chips, personal computers, the web, and search engines— 
had finally arrived in a way that substantively mattered for 
productivity and economic growth. Moore’s Law is a prediction 
made by Intel-co-founder Gordon Moore in 1965 that the number of 
transistors on a microchip would double every year, later modified 
to every two years, leading to an exponential increase in computing 
speed and data-processing capability, storage, and a decrease in the 
cost of delivering those functions. This observation has largely held 
true with a single transistor costing $150 in the early 1960s, 
whereas a typical Intel chip in 2019 contained 5 billion of them at a 
cost of a penny per 100,000 transistors. 39 

The second half of the 1990s is certainly the most Up Wing 
period within the living memory of most Americans. Maybe date 
the beginning of that techno-optimist stretch to 1995. A decade 
later, in a retrospective of 1990s Silicon Valley and the tech sector 
more broadly, Fast Company magazine called 1995 “The Year That 
Changed Everything.”?! Not much of an exaggeration. Yes, it was 
the year the computer revolution finally started having a big impact 


on the U.S. economy, driving a surprise productivity boom that 
lasted a decade. But a lot more than that happened. It was the year 
Amazon went online, Craigslist was founded, Yahoo incorporated, 
Microsoft released Windows 95, and browser pioneer Netscape went 
public.32 Another encouraging Up Wing sign: television got another 
Star Trek show, Voyager. (Indeed, the decade had three Star Trek 
shows at one time or another, a handy measure of the decade’s 
overall Up Wing attitude.)33 

By the following year, the impact of the digital transformation 
was obvious. When President Bill Clinton promised at the 1996 
Democratic National Convention that his administration would 
build America a “bridge to the future,” it seemed more substantial 
than typical political rhetoric.34 America was progressing 
economically at a pace not seen since the go-go 1960s. And 
America’s exuberance—as expressed by voters and investors—was 
utterly rational thanks to technology-driven economic growth, even 
if Federal Reserve chairman Alan Greenspan initially thought 
otherwise. America was again in full Up Wing mode, at least for a 
while. By January 2000—with wage growth rapid, unemployment 
low, and stock prices soaring—69 percent of Americans thought the 
country was headed in the right direction.2° Bring on the Second 
American Century! Indeed, the belief that the country was in a New 
Economy may itself have been a powerful propulsive force. In the 
2020 paper “Stock Market Boom and the Productivity Gains of the 
1990s,” economists Urban Jermann and Vincenzo Quadrini 
suggested that “the mere prospect of high future productivity 
growth can generate a stock market boom, a financing boom for 
new firms, an economic expansion as well as sizable gains in 
current productivity of labor.”°° Up Wing belief creating Up Wing 
reality. At least for a bit. 


A New Wave of Futurists for a New Economy 


As in the 1960s, this surprise age of fast technological progress and 
growth created a new generation of futurists telling Americans that 
the good times really were here for good and the best was assuredly 
yet to come. They were every bit as optimistic as their predecessors 
a generation earlier. Rather than their enthusiasm being tempered 
by those failed forecasts of the past, they promised the fulfillment of 
them. And when they speculated, they found no more friendly or 


enthusiastic forum than Wired magazine, which spent the decade 
not just documenting the rise of Silicon Valley as America’s 
economic and cultural hub—its people, companies, and products— 
but also promoting the Up Wing future that the technologists 
promised. Wired was a futurist publication, which opened its 
inaugural issue in early 1993 this way: “The Digital Revolution is 
whipping through our lives like a Bengali typhoon” unleashing 
“social changes so profound their only parallel is probably the 
discovery of fire.” That Wired was “rooting for these changes was 
never in doubt,” the magazine conceded in a 2018 retrospective on 
its first twenty-five years.37 

Wired’s pro-progress editorial rooting was loudest in the late 
1990s. In July 1997, professional futurist Peter Schwartz and 
entrepreneur Peter Leyden wrote “The Long Boom: A History of the 
Future, 1980-2020” for the magazine. They saw the improving U.S. 
economy as just the start of a twenty-five-year economic boom 
fueled by rapid innovation and an increasingly open global 
economy.?° They expected that alternative energy, biotechnology, 
nanotechnology, and telecommunications would build upon the 
productivity gains generated by the IT revolution. This speedy rate 
of innovation would bring mobile video chat to rural villagers in 
developing countries and widespread grocery teleshopping to 
Americans by 2005. It would also bring about electronic voting 
from home by 2008, gene therapies to cure cancer by 2012, 
quantum computing by 2015, and the replacement of the internal 
combustion engine with hydrogen-powered hybrid cars by 2020. 
Moreover, by 2020, humans would’ve arrived on Mars, and 
humanity as a whole would see itself as one global society—one 
free of the artificial division of race, class, gender, or nationality. 

Schwartz and Leyden were no utopians, however. Like any 
good futurists, they offered possible scenarios rather than definite 
predictions for the future. They readily asserted that “a hell of a lot 
of things could go wrong” that might prevent their vision from 
coming to fruition: “A global transformation over the next quarter 
century inevitably will bring a tremendous amount of trauma.” In 
particular, the Long Boom was contingent on open economic policy 
and strong political leadership. Schwartz and Leyden hoped for the 
society-wide embrace of immigrants as valuable contributors to the 
economy, an “All American Free Trade Agreement” that eliminated 
tariffs throughout the western hemisphere, and a renaissance in 


America’s K-12 education system in which public schools competed 
with relentlessly innovative private schools. But whatever the 
challenges, Schwartz and Leyden were confident America was up to 
the task. “Americans don’t understand limits,” they concluded. 
“They have boundless confidence in their ability to solve problems. 
And they have an amazing capacity to think they really can change 
the world.” 

Then there was futurist Ray Kurzweil, a serious technologist 
before he got into the forecasting business. He spent the 1970s and 
1980s inventing cool new technologies—primarily in the fields of 
image scanning, speech recognition, and music synthesizers—and 
starting valuable new companies. In 1999, Kurzweil received the 
National Medal of Technology and Innovation, the United States’ 
highest honor in technology, from President Clinton in a White 
House ceremony.°? That same year, he published The Age of 
Spiritual Machines, a book brimming with Up Wing confidence and 
confident predictions of the approaching technological Singularity. 
Kurzweil writes, “The twenty-first century will be different. The 
human species, along with the computational technology it created, 
will be able to solve age-old problems of need, if not desire, and 
will be in a position to change the nature of mortality in a post- 
biological future.... The result will be far greater transformations in 
the first two decades of the twenty-first century than we saw in the 
entire twentieth century.”49 

In its review of Spiritual Machines, Wired magazine saw little 
reason to doubt the inevitability of that glorious future created by 
exponential growth: “Kurzweil makes the convincing case that 
technological development will proceed at such a breakneck pace 
over the next 30, 50, and 100 years that by the end of the next 
century our species should, for all intents and purposes, be merged 
with its technology.”4! None of this seemed at all crazy at the time. 
As the tech boom kept accelerating—expressed both in economic 
numbers and the skyrocketing stock market, particularly internet- 
related stocks—many Silicon Valley techies started talking about 
the Singularity as something that might well happen sooner rather 
than later. Maybe the exploding stock market was anticipating an 
upcoming burst of exponential innovation and economic growth? 

Another optimist was Vernor Vinge, a professor of mathematics 
and computer science at San Diego State University, widely 
regarded as the popularizer of the Technological Singularity 


concept through a series of award-winning sci-fi novels, including A 
Fire Upon the Deep (1992) and A Deepness in the Sky (1999). In 1993, 
he told a NASA-sponsored symposium, “Within thirty years, we will 
have the technological means to create superhuman intelligence. 
Shortly after, the human era will be ended.”42 In a 1995 interview 
with Wired, editor Kevin Kelly asked Vinge about what he wanted 
from life: Vinge replied: “Oh, to be a whole lot smarter and live 
forever.”43 

Kelly himself was a popular purveyor of Up Wing optimism. In 
his September 1999 essay, “The Roaring Zeroes,” Kelly led off with 
this promise: “The good news is, you’ll be a millionaire soon. The 
bad news is, so will everybody else.”44 Clearly, Kelly was not 
showing much concern about any sort of stock bubble caused by 
unrealistic investor expectations regarding the future profitability of 
fledgling but richly priced internet stocks. Rather, he imagined a 
permanent, unpoppable bubble, inflated by both tech progress and 
globalization. “What if the digital bubble is made of Kevlar?” he 
writes. “What if the Dow doesn’t fall to 3,000, but zooms to 30,000 
in four years? What if we are just at the beginning of the beginning 
of a long wave of ultraprosperity?” By 2020, Kelly saw an America 
of full employment, where the average household has an income of 
$150,000, a flush government is engaging in all manner of large- 
scale public works, but also there’s “a scandal over whose corporate 
logos appear on the space suits of the first manned mission to 
Mars.” 


Another Surprise: The Boom Unexpectedly Ends 


Hollywood rarely makes Up Wing content. This was even true in the 
techno-optimist 1990s when the approach of the year 2000 
provided a hook for apocalyptic visions (much as happened when 
the year 1000 was nigh). But Armageddon, the highest-grossing film 
in 1998 that was not Titanic (even though the latter was released in 
1997), is a marvelous Up Wing film.45 This moment in particular: 
as a gigantic asteroid heads toward a collision with Earth and NASA 
readies a team that will land on the rock and explode it, the 
American president speaks to the world in an almost perfect 
distillation of Up Wing sentiment: 


The Bible calls this day “Armageddon”—the end of all things. 


And yet, for the first time in the history of the planet, a species 
has the technology to prevent its own extinction. All of you 
praying with us need to know that everything that can be done 
to prevent this disaster is being called into service. The human 
thirst for excellence, knowledge, every step up the ladder of 
science, every adventurous reach into space, all of our 
combined modern technologies and imaginations, even the wars 
that we’ve fought have provided us the tools to wage this terrible 
battle. Through all the chaos that is our history, through all of 
the wrong and the discord, through all of the pain and 
suffering, through all of our times, there is one thing that has 
nourished our souls and elevated our species above its origins, 
and that is our courage.*© 


A Tumultuous Start to the Third Millennium 


And an end date to the temporary thaw of Up Wing 2.0? Well, 
that’s easy enough. Although Up Wing America made it past the 
Y2K “millennium bug” threat without the dystopian consequences 
some had feared—all the power didn’t go off at midnight on 
January 1—the year 2000 marked a turn away from 1990s Up Wing 
optimism and future orientation. The Nasdaq peaked in March and 
then fell into a deep and lengthy bear market.4” The economy 
weakened in the second half of 2000, falling into recession in early 
2001.48 In the 1999 film The Matrix, humanity is trapped in a 
computer simulation based on what the master program considers 
the zenith of human civilization: life in the late 1990s. More than 
two decades later—after 9/11, the Iraq War, the global financial 
crisis, the Great Recession, the not-so-great recovery, and the Great 
Pandemic—a lot of us in this reality might agree. 

But if you really want to hone in on an exact date for the Down 
Wing turn, you might pick April 1, 2000. That’s when Wired 
published one of its most famous articles, “Why the Future Doesn’t 
Need Us.” It’s a thoroughly Down Wing take from Bill Joy, a co- 
founder of Sun Microsystems, about the existential danger of 
twenty-first-century technologies, especially supersmart robots, 
genetics, and nanotechnology, where tiny, self-replicating robots 
could run amok in a Sorcerer’s Apprentice scenario and cover the 
world in a “gray goo” of themselves. As Joy writes, “The 21st- 
century technologies are so powerful that they can spawn whole 


new classes of accidents and abuses.... I think it is no exaggeration 
to say we are on the cusp of the further perfection of extreme evil, 
an evil whose possibility spreads well beyond that which weapons 
of mass destruction bequeathed to the nation-states, on to a 
surprising and terrible empowerment of extreme individuals.”*9 

Still, at the turn of the century, East Coast elites in Manhattan 
and Washington were almost as optimistic as most of Silicon Valley. 
The 2000 Economic Report of the President didn’t hold back: “The 
20th century ended on a note of great achievement for America, but 
the century just beginning promises to be brighter still, provided we 
undertake prudent policies and make strategic investments for the 
future.”°9 Likewise, Fed Chair Greenspan spoke to the public in 
buoyant language rare for a central banker. In January 2000, he 
told the Economic Club of New York, “When we look back at the 
1990s, from the perspective of say 2010, the nature of the forces 
currently in train will have presumably become clearer. We may 
conceivably conclude from that vantage point that, at the turn of 
the millennium, the American economy was experiencing a once-in- 
a-century acceleration of innovation, which propelled forward 
productivity, output, corporate profits, and stock prices at a pace 
not seen in generations, if ever.”°! 

Wall Street banks are reluctant pessimists when speaking to the 
public, even in the worst of times. They’re usually the last folks, for 
instance, to predict or concede a recession. During an economic 
boom with the stock market continually making record highs? You 
won’t find a more fervent group of optimists anywhere. In late 
1999, investment bank Lehman Brothers published a thick research 
report titled Beyond 2000, which brimmed with confidence about 
the decade ahead. Founded in 1847, Lehman was originally a 
cotton trader and broker.°2 But by the turn of the century, the firm 
was bringing private companies to market, including such eventual 
corporate American mainstays as Sears Roebuck, F. W. Woolworth, 
Studebaker, and B. F. Goodrich. And at the turn of the next century, 
Lehman felt confident it was in the middle of another Industrial 
Revolution, perhaps even more powerful than the first. In Beyond 
2000, Lehman didn’t just predict the good times would keep on 
rolling; it forecast acceleration into another postwar Up Wing 
golden age. The firm predicted the technology boom would 
continue indefinitely and the “New Economy” would grow even 
faster on a sustained basis—all the while generating no financial 


imbalances that might lead to a crisis. From that report: “The last 
decade witnessed major structural changes in the economy: the 
coming decade will see a maturation of those changes: the 
technology boom will continue, with the Internet increasingly 
taking the lead.... There is no reason to expect this process to end 
anytime soon. In many ways, the current incoming decades mimic 
the 1950s and 60s.”°° 


Even committed Up Wingers who believed that the 1990s upturn 
represented a long-term shift in the American economy might have, 
in their hearts, worried that it was too good to last. Recall 
Greenspan’s January 2000 speech in which he spoke of looking 
back at the 1990s from a decade hence and seeing it as a “once-in- 
a-century acceleration of innovation.” But Greenspan also kept open 
the possibility that the boom was merely a blip. “Alternatively, that 
2010 retrospective might well conclude that a good deal of what 
we're currently experiencing was just one of the many euphoric 
speculative bubbles that have dotted human history,” Greenspan 
hedged.°*# 

For a few years after, however, Greenspan’s more bullish 
scenario seemed to be the clear winner. The 1990s productivity 
boom skipped past the internet stock bust and went right on 
booming through 2004 as businesses continued to learn and employ 
internet-connected technology. So why then do I not classify the 
early 2000s as part of an Up Wing era? The collapse of the internet 
stock bubble is a big part of it. The Nasdaq—the financial home of 
the U.S. technology sector and where many IPOs are launched—fell 
78 percent from 2000 to 2002 and then stayed down, only 
recovering to its old high in 2015.5 But the damage went far 
beyond share prices and portfolios. That financial bust wreaked 
havoc on Silicon Valley. The number of venture capital funds fell by 
a third, and the amount of VC funding fell by nearly half.5° The end 
of the two-decade bull market in March 2000 was then followed by 
a brief recession the following year and a slow recovery amid the 
9/11 terrorist attacks, Iraq War, and corporate accounting 
scandals.°’ In February 2003, the space shuttle Columbia 
disintegrated after reentering the atmosphere. The cancellation of 


the shuttle program was announced a year later. By 2004, the 
percentage of Americans saying America was on the right track fell 
to below 40 percent from a high of 71 percent in early 1999.58 
Strong productivity numbers, while important, were just about the 
only thing in the early 2000s that seemed Up Wing. 

And then the economy took a Down Wing turn. It wasn’t the 
2007-2009 global financial crisis that ended the productivity boom. 
But as that crisis began to emerge, it seemed clear the boom was 
over. In March 2007, Wall Street Journal economics reporter Greg Ip 
wrote that the “U.S. productivity boom that began in the mid-1990s 
is showing signs of running out of steam. If it proves more than a 
temporary lull, slower growth in productivity—that is, output per 
hour worked—could lead to slower growth in living standards, 
more difficulty paying for the baby boomers’ retirements and a 
greater risk of inflation.”°? (By the way: no mea culpas from 
Lehman, since the firm would not make it even another decade 
after that Beyond 2000 report; it filed for bankruptcy during the 
global financial crisis and was essentially liquidated by the end of 
September 2008.) 

Between 2010 and 2019, U.S. productivity grew more slowly 
than in any other decade of the post-World War II era, just 1.1 
percent per year.©°9 That this period of slow productivity growth 
coincided with the introduction of the smartphone—a 
supercomputer on a shard of glass that you could fit in a pocket or 
purse—and a startup boom in Silicon Valley only further suggested 
something was very wrong, or at least very weird, with the 
American economy. It sure seemed that way to Silicon Valley. “We 
wanted flying cars, instead we got 140 characters” is the pithy and 
tweetable way the Founders Fund, a San Francisco-based venture 
capital firm, summed up both the disappointment about what the 
American tech sector was doing and the disconnect of the 
“productivity paradox” where apparent tech advances weren’t 
causing the economy to boom.®! 

Yet by decade’s end, some signs of life, some green shoots 
emerged. Although TFP stayed tepid, the 2017-2019 period saw 
overall higher productivity—1.5 percent versus 0.9 percent in the 
seven years—as business investment rose. Maybe the next stage of 
the Information and Communications Technology Revolution was 
kicking in. Then came the coronavirus. A productivity surge in 2020 
and 2021 was followed by a sharp productivity slowdown. More of 


us working from home wasn’t going to change the overall trajectory 
of growth, nor would nervous workers putting their shoulders to the 
grindstone. “The U.S. economy came into the pandemic on a slow- 
growth path. Despite the dislocations and discontinuities of the past 
few years, it seems likely to leave on a similar slow-growth path,” 
concluded economists John Fernald and Huiyu Li in a study for the 
Kansas City Fed as 2022 came to an end.©2 In other words, no sign 
of Up Wing 3.0 on the horizon. 


THREE 


The Mystery of the Great Downshift: What 
Happened to Us 


An Up Wing vision of tomorrow was on glorious display at the 


1964 World’s Fair in New York City. The only attraction to rival the 
Vatican Pavilion (which featured Michelangelo’s Pietd) in popularity 
was the Futurama exhibit.! It was the sequel to the original 
Futurama at the 1939 New York World’s Fair, sponsored by 
automaker General Motors and created by industrial designer 
Norman Bel Geddes, who popularized “streamlining” as a 1930s 
aesthetic.2 Part carnival ride, part GM advertisement, the 
Depression-era Futurama presented an America twenty years into 
the future, one tied together by sleek automobiles and 
superhighways set against various American landscapes. And 
although it was set two decades hence, Geddes thought that 
timeline to be unambitious. “But it could be built today,” he writes 
in his 1940 book Magic Motorways. “It is not too large a job for a 
generation which has replaced the plodding horse and buggy with 
the swift-moving automobile, which has grown wings and spanned 
the world with them, which has built skyscrapers a thousand feet 
high. Modern engineering is capable of magnificent 
accomplishments.”? 

The 1964 update was far more ambitious. This Futurama took 
visitors on a fifteen-minute tour through a possible America of 
tomorrow. This vision was depicted via miniature models, from 
lunar bases to underwater mining stations to futuristic cityscapes 
right out of The Jetsons. It was a holistic imagining of the possible 
shape of things to come, one presented as vaguely happening in the 
near future, certainly within the lifetime of the moms and dads 


zipping through Futurama. When the ride ended, its narration left 
visitors with the sort of hopeful message that typified the era: 
“Technology can point the way to a future of limitless promise, but 
man must chart his own course into tomorrow. A course that frees 
the mind and the spirit as it improves the well-being of mankind!”4 
Then it was on to a GM automobile showroom. Sorry, Soviet Union 
—America’s Space Race competitor had its own grand vision of 
tomorrow, of course—this was a capitalist future, through and 
through. 

There hasn’t been a World’s Fair in the United States since the 
1984 exhibition in New Orleans, but the events used to be a pretty 
big deal here. The 1964 fair attracted some 51 million visitors.° The 
New York Times even commissioned an essay from Isaac Asimov, in 
which the science fiction author imagined visiting a fair in 2014.° 
Keep in mind that Asimov wasn’t considered just an imaginative 
writer of the speculative. This wasn’t quite the same thing as if the 
Times editors commissioned an essay from a popular sci-fi writer of 
today such as James S. A. Corey (the pen name used by The Expanse 
collaborators Daniel Abraham and Ty Franck) or Liu Cixin (The 
Three-Body Problem). Asimov was a frequent news commentator on 
where science and technology might be headed. He was also 
formerly a tenured professor of biochemistry at Boston University. 
So hiring Asimov was more like bringing in astrophysicist Neil 
deGrasse Tyson to give his serious and scientifically sound thoughts 
on what the future might hold—well, if Tyson were also a popular 
sci-fi writer. 

Asimov gave Times readers a flavor of optimistic futurism that 
was typical of the times, including flying cars, moon colonies, and 
underwater cities. (The essay also showed signs that overpopulation 
concerns were starting to infect the futurist community. Asimov 
thought that an Earth with a population of 6.5 billion in 2014, 
versus 7.2 billion actually, would force “increasing penetration of 
desert and polar areas” as well as plenty of underwater housing.) 
Asimov also saw a world where nuclear power was deeply 
embedded in everyday life. “The appliances of 2014 will have no 
electric cords, of course, for they will be powered by long-lived 
batteries running on radioisotopes,” Asimov writes. “The isotopes 
will not be expensive for they will be by-products of the fission- 
power plants which, by 2014, will be supplying well over half the 
power needs of humanity.” Asimov’s future fair would also 


highlight the experimental nuclear fusion power plants already in 
successful operation. 

Some sober New York Times readers might have seen Asimov’s 
predictions as wildly speculative, perhaps not fit for the country’s 
newspaper of record to print. Yet many early 1960s futurists 
would’ve seen such predictions as entirely reasonable, if not overly 
cautious. Forget flying cars. Where’s your flying hover home? 
Arthur C. Clark writes in Profiles of the Future that many of us might 
eventually choose to live in nuclear-powered hover homes, “free to 
move across land and Sea, from continent to continent.... Man 
might become a wanderer over the face of the earth—a gypsy 
driving a nuclear power caravan from oasis to oasis, across the 
deserts of the sky.”7 


A Series of Unfortunate Events 


Yet America had not even left the 1960s much less entered the 
twenty-first century before cracks were showing in Asimov’s vision. 
As I mentioned earlier, I date the end of the Up Wing 1.0 era to 
1973, a year that saw a nasty recession and a big decline in labor 
productivity growth. But remember, as important as labor 
productivity growth is, a purer expression of raw innovation is 
Technologically Futuristic Productivity growth. And by the late 
1960s, there were clear signs TFP was starting to slow. Now that 
we’re more than a half-century on from the earliest possible dating 
of the Great Downshift, you might expect economics students are 
taught a simple and elegant consensus on what went wrong. After 
all, it took only thirty-five years for a consensus to solidify around 
Federal Reserve policy mistakes as causing the Great Depression, as 
famously explained in the book A Monetary History of the United 
States by Milton Friedman and Anna Schwartz.® (At an event 
celebrating Friedman’s ninetieth birthday in 2002, Fed chair Ben 
Bernanke concluded his speech by saying, “Regarding the Great 
Depression. You’re right, we did it. We’re very sorry. But thanks to 
you, we won’t do it again.”)? 

But there’s no simple and elegant theory about the Great 
Downshift, no E = mc2. In the 2022 book Slouching towards Utopia, 
a sweeping summary and analysis of global economic history 
informed by all the latest research, University of California, 
Berkeley, economist Brad DeLong concludes the slowdown “remains 


a mystery even today.”!° Researchers still haven’t reached 
consensus on a comprehensive explanation for the slowdown. 

Not that there aren’t plenty of theories, with more being offered 
and explored all the time, especially as the Great Downshift 
continues to linger. Still, economists mostly do agree that theories 
possessing the most powerful explanatory power ideally should 
describe why the Great Downshift happened in a big and sustained 
way across advanced economies. It also shouldn’t inherently 
exclude the impact of some other theories that are more country 
specific. In the end, the best explanation is almost certainly not a 
singular one, not a grand universal theory that gives the answer to 
life, the universe, and everything when it comes to the Great 
Downshift. 

The best theories are also ones that move beyond intuition and 
can be fortified with data and well-tested economic concepts. Just 
“sounding plausible” isn’t nearly enough. Nor is sounding kind of 
cool. One of my favorite theories floating out there is that the 1970 
Controlled Substances Act played a role by limiting access to 
imagination-expanding drugs such as LSD. It’s of a kind with the 
notion that the Enlightenment and the Industrial Revolution got a 
big kick when people started drinking less alcohol—families would 
often start the day getting buzzed—and consuming more caffeine 
delivered by coffee, as well as spending time in coffee houses. !! 
Isaac Newton and Voltaire were total java junkies. Proponents of 
the drug crackdown theory point out, for instance, that Apple co- 
founder Steve Jobs took LSD in the early 1970s.!2 And he was 
hardly the only baby boomer tech entrepreneur to do so. Then 
there’s the case of American biochemist Kary Mullis, recipient of the 
1993 Nobel Prize in Chemistry for his role in the invention of the 
polymerase chain reaction technique, or PCR. In a 1998 profile, the 
New York Times called Mullis’s breakthrough “highly original and 
significant, virtually dividing biology into the two epochs of before 
PCR and after PCR.”!% It’s a foundational technique of molecular 
biology and its many beneficial applications—genetic testing, 
cancer diagnosis, gene-based drug development, paternity tests, 
criminal forensics. (Daytime reality television, with its many 
dramatic paternity reveals, owes a tremendous debt of gratitude to 
Mullis.) Although the Times piece makes only a single reference to 
the scientist’s “keen interest” in psychedelic drugs, they were hardly 
just a diversion for Mullis. “Would I have invented PCR if I hadn’t 


taken LSD? I seriously doubt it,” Mullis once said. “I could sit on a 
DNA molecule and watch the polymers go by. I learnt that partly on 
psychedelic drugs.” !4 

To be clear, ’m not blaming the Great Downshift on the Great 
Comedown (although the notion that tiny doses of LSD boost 
creativity and productivity is hardly uncommon in Silicon Valley). I 
only mention it to show that theorizing about the cause of the 
deceleration continues. Much like analysis of the causes of the 
Industrial Revolution, the Great Downshift continues to be an 
orange of economic history with plenty of juice left to squeeze. That 
said, here are a half dozen important theories that would likely play 
a part in any serious multicausal explanation: 

World War Il. The unnamed American president in Armageddon 
had a point: war can accelerate progress in some ways. Having 
nuclear weapons available could come in handy in case of alien 
invasion. But war also kills and destroys, and not all that 
devastation is immediately visible. War not only redirects 
technological invention and innovation away from peacetime uses; 
it also disrupts them. It can become more difficult for scientists to 
pursue their research and exchange ideas, even if not in a war zone, 
due to limitations on the delivery of academic journals and travel. 
War is bad for collaboration. In World War I, scientists in Germany 
(who received 40 percent of the prewar Nobel Prizes in physics and 
chemistry) were cut off from their counterparts in Allied countries, 
including the United Kingdom (20 percent of Nobel prizes) and 
France (15 percent of Nobel prizes).!5 And again, in World War II, 
perhaps the world’s most scientifically fruitful region was in the 
middle of the conflict. Explains economist Tyler Cowen: “I think 
one neglected factor behind [the Great Downshift] slowdown is just 
the destruction of the German-language speaking and central 
European scientific world, which starts in the 1930s and culminates 
in World War II. On top of that, you have the Holocaust... You can’t 
understand 20th century science without thinking very hard and 
long about that event.”!© 

Indeed, an intriguing work of alt-history is the 2017 novel 
Kingdom of the Wicked, which examines the issue of how war can 
disrupt scientific advance. Author Helen Dale imagines a first- 
century Roman Empire of cable news and airplanes. How did Dale’s 
Roman Empire industrialize? Rather than die at the Siege of 
Syracuse in 212 BCE, the brilliant Greek polymath Archimedes is 


captured by Roman forces and becomes the equivalent of the Nazi 
German rocket scientists (including chief rocketeer Wernher von 
Braun, who later advised Walt Disney on all things rocket-related) 
scooped up by the American military after World War II in 
“Operation Paperclip.”!7 He invents calculus some fifteen centuries 
before Isaac Newton—something he almost accomplished in our 
reality—and brought all manner of technical know-how to the 
Roman military, eventually triggering a wider technological 
revolution. One wonders how many wonders that war has delayed 
and prevented. And that includes World War II. Despite its 
reputation as a fertile time of tech progress due to both funding and 
focus, Santa Clara University economic historian Alexander J. Field 
observes, “Much of what occurred during the war represented the 
exploitation of a preexisting knowledge base” and dismisses the 
notion of the conflict driving a “productivity bonanaza.”!® Field 
makes a good point. The atom bomb, radar, and computer were 
made possible by “a web of theoretical and_ technical 
developments,” explains science policy analyst Tony Mills, that long 
predated the war.!9 Field also speculates as to why the narrative 
persists despite the evidence, writing, “In Looking for the Good War, 
Elizabeth Samet wrote that ‘we search for a redemptive ending to 
every tragedy.’... A human predisposition to surrender to faith in 
embracing the benefits of the war for long-run economic growth is 
one manifestation of this dynamic.” 

The 1970s oil shocks. It’s easy to see how economists and 
futurists alike were tempted to write off the 1973 labor productivity 
slowdown as a temporary hiccup related to easily identifiable 
economic events and policies. All they had to do was pick up a 
newspaper or turn on the evening news. An obvious culprit for the 
slowdown was the Arab oil embargo that began in October of that 
year and lasted about five months. During this period, crude oil 
prices quadrupled to a plateau that held until the Iranian revolution 
brought a second energy crisis in 1979 and a further doubling in 
price.29 Weak productivity growth? Just blame OPEC. And 
economists did. The Congressional Budget Office later noted that it 
was “the widespread view that the decline [in productivity growth] 
stemmed from the dramatic rise in energy prices after 1973 [which] 
fails to account for the lack of a similarly strong slowdown in other 
countries or for the failure of TFP growth to recover after energy 
prices declined in the 1980s.”21 


But over the decade, economists began to realize that the 
productivity slowdown was no ephemeral event. The 1977 
Economic Report of the President described the falloff in 
productivity growth as “striking,” while also admitting the causes 
“are not fully understood at this time.”22 In the 2004 paper 
“Retrospective on the 1970s Productivity Slowdown,” Nobel 
laureate William Nordhaus identifies that initial deceleration as 
primarily centered in the most energy-intensive sectors. “In a sense, 
the energy shocks were the earthquake, and the industries with the 
largest slowdown [pipelines, oil extraction, electric and other 
utilities, motor vehicles, and air transportation] were near the 
epicenter of the tectonic shifts in the economy,” he writes. We 
shouldn’t have kept blaming those oil shocks, however. Nordhaus 
cites the eventual productivity surge in the late 1990s and early 
2000s as evidence that “the economy made the transition from the 
oil age to the electronic age.”2° That said, the energy lessons of the 
1970s are being relearned by countries suffering the energy shocks 
emanating from Russia’s invasion of Ukraine. 

Up Wing 1.0 was not quite as wildly innovative as the 
statistics suggest. The booming postwar economy was not built 
fundamentally by atomic power, space-age rocketry, or clever 
Washington central planning. To an extent not fully appreciated by 
futurist forecasters and Washington policymakers of the era, the fast 
economic and productivity growth of the 1950s and 1960s was built 
on advances from decades earlier. And those pessimistic economists 
at the end of World War II had no idea of this reality, either. What 
many of the smartest economists at Ivy League universities, Wall 
Street banks, and Washington agencies failed to realize back then— 
in great part due to the relative immaturity of their field, especially 
macroeconomic data collection—was that the seeds of a prosperous 
period of rapid technological progress and economic growth had 
been planted years earlier, taken root, and been slowly growing all 
that time. These seeds were only waiting for the 1930s banking 
system to heal and the 1940s global war to finish before sprouting. 
What perhaps almost no one understood in the 1930s and 1940s 
was that the Great Depression masked a productivity boom that 
prepared and primed the postwar decades for Up Wing prosperity. 
In the influential 2011 book A Great Leap Forward: 1930s Depression 
and U.S. Economic Growth, economist Field presents the 
counterintuitive finding that despite the economic shock of the 


1930s, it was a time of robust productivity gains. As Field writes, 
“Because of the Depression’s place in both the popular and 
academic imagination... it will seem startling to propose the 
following hypothesis: the years 1929-1941 were, in the aggregate, 
the most technologically progressive of any comparable period in 
U.S. economic history.... It was not principally the war that laid the 
foundation for postwar prosperity. It was technological progress 
across a broad frontier of the American economy during the 
1930s.”24 

What were the sources of these advances in productivity growth 
during those long depression years that helped create a booming 
1950s and 1960s? Starting in the 1920s, Field explains, 
manufacturing productivity belatedly began benefitting from a 
revolution in factory design to better take advantage of the gradual 
shift from steam engines to electric generators. And in the 1930s, 
government invested significantly in streets and highways to create 
a paved road network to support the huge increase in automobile 
and truck production during the 1920s. It became a whole lot easier 
to move goods around America by both road and rail.25 

The Up Wing postwar golden age was blessed with another 
massive advantage: not only was America a victor in World War II, 
but its domestic industry was left completely intact. The economies 
of all its competitors were in shambles, ready to be rebuilt by the 
American industrial base—at least, that was the case for a while. A 
National Bureau of Economic Research study describes the situation 
this way: “At the end of World War II, the United States was the 
dominant industrial producer in the world. With industrial capacity 
destroyed in Europe—except for Scandinavia—and in Japan and 
crippled in the United Kingdom, the United States produced 
approximately 60 percent of the world output of manufactures in 
1950, and its GNP was 61 percent of the total of the countries 
presently part of the [Organisation for Economic Co-operation and 
Development]. This was obviously a transitory situation.”2° 

A big downside from America’s postwar dominance, however, is 
that although minimal foreign competition helped keep profits and 
worker wages high, it also meant the American economy lacked an 
“invisible foot” of global competition where firms faced an always- 
present threat from new rivals—and failure if they didn’t innovate 
in significant ways. For many years, American businesses didn’t 
have to think or work hard to lead the world. Postwar America’s 


stability was the U.S. economy’s eventual undoing. Even though 
1960s Washington fretted that other nations were catching up 
through faster growth, the real concern should have been about 
what the United States wasn’t doing to stay ahead. Too much of 
American industry became complacent, unproductive, and 
“collapsed at the first sniff of competition,” note former Fed 
chairman Alan Greenspan and journalist Adrian Wooldridge in their 
2018 book, Capitalism in America.27 “The 1970s was the decade 
when America finally had to grapple with the fact that it was losing 
its leadership in an ever-widening range of industries. Corporate 
America lacked the constant, reinvigorating churn from the 
‘creative destruction,’ as termed by Austrian economist Joseph 
Schumpeter, that forces companies to innovate or stagnate—or 
die.”28 

The special century ended. In late October 2012, a storm 
surge from Hurricane Sandy knocked out power in New York City 
for several days, deluged the subway system and most of the road 
tunnels leading into Manhattan, and disrupted voice and data 
communication as flooding damaged a key switching facility in 
lower Manhattan. For a brief stretch, the financial capital of the 
world wasn’t New York City, as the New York Stock Exchange had 
to close for two consecutive days. As Robert Gordon writes in The 
Rise and Fall of American Growth: 


Sandy pushed many of its victims back to the nineteenth 
century. Residents of New York City below Thirty-Fourth Street 
learned what it was like to lose the elevators that routinely had 
carried them to and from their apartments.... Anyone who had 
no power also lost such modern inventions as electric lighting, 
air-conditioning and fans to ventilate dwelling spaces, and 
refrigerators and freezers to keep food from spoiling. Many 
residents had no heat, no hot food, and even no running water. 
Those living in New Jersey were often unable to find gasoline 
needed for commuting because gas station pumps could not 
function without electricity. Moreover, communication was shut 
off after batteries were drained on laptops and mobile 
phones. 2? 


For a brief time, New Yorkers didn’t have access to the great 


inventions that made what Gordon has termed the special century 
of rapid economic and productivity growth from the 1870s to early 
1970s. Three of the most important emerged within three months in 
1879: the electric light bulb, the internal combustion engine, and 
radio, Gordon points out.20 These were fundamental “general 
purpose technologies” (GPTs) that spun off scores of inventions that 
made the modern world New Yorkers currently enjoy. (“What great 
births you have witnessed,” wrote Mark Twain to Walt Whitman on 
the latter’s seventieth birthday, referring to those and other 
mechanical marvels of the age.)?! And, crucially, of all those 
Sandy-created deprivations, the one probably most tolerable was 
the dodgy wireless service. While we all love the ability to stay in 
touch with everyone and everything at all times, it still probably 
places well behind the lack of hot food, water, a heated home, and 
mobility (well, for most of us who aren’t Twitter addicts, at least). 
This difference between losing the marvels of the latter part of 
the Industrial Revolution (or Second Industrial Revolution) and 
losing those of the Information Technology and Communications 
Revolution (or Third Industrial Revolution) helps illustrate the 
nature of the slowdown that began with the Great Downshift. Those 
special century inventions changed life in such a profound and 
unrepeatable way and across so many dimensions of our lives, 
Gordon argues, that it’s hard to imagine living without them. And 
while these inventions had a massive impact on American life, their 
effect on productivity had been exhausted by the early 1970s. And 
the one-off nature of them means they can’t be repeated. Only once 
can you bring indoor plumbing to a country or cover it in concrete 
highways or move from an economy powered by horses to one 
driven by horsepower. Progress after 1970 certainly continued, but 
it was focused more narrowly on entertainment, communication, 
and information technology—important advances, but none that 
created a second Up Wing golden age of the sort imagined during 
the 1960s. At least not yet. They were significant enough to create a 
productivity blip in the late 1990s and early 2000s that has since 
faded. “[The] invention of the Internet, web browsers, search 
engines, and e-commerce created a fundamental change in business 
practices and procedures that was reflected in a... temporary, rather 
than a permanent, upswing in the pace of progress,” Gordon 
writes.32 His skepticism about the IT Revolution is the empirical 
conclusion that is referenced by the “We wanted flying cars, instead 


we got 140 characters” meme. 

Productivity-boosting ideas got harder to find. The end of 
Gordon’s special century of fast economic and productivity growth 
coincided with another longer-term trend undermining American 
progress: big game-changing ideas seem to be getting harder and 
more expensive to find. It really does seem as if all the easy-to-grab, 
low-hanging fruit of technological progress has been picked. Oh, 
there are probably still plenty of big winners on that tree of 
knowledge, but getting to them requires ever-more money and 
manpower. (Remember, the United States operates on the frontier 
of technological progress. It gets richer by pushing that frontier 
forward.) Nicholas Bloom, Charles I. Jones, John Van Reenen, and 
Michael Webb show that the number of researchers needed to 
achieve Moore’s Law—the regular doubling of computer chip 
density—is more than eighteen times larger than the number 
required in the early 1970s.3° It’s a finding that leads to this 
conclusion: “Just to sustain constant growth in GDP per person, the 
United States must double the amount of research effort every 13 
years to offset the increased difficulty of finding new ideas.” And as 
Bloom told me: “Real R&D expenditures have gone up about 
tenfold, and productivity growth rates are falling. And the only way 
to square the circle is it’s simply harder to come up with new ideas. 
And when I talk to my colleagues—I’m at Stanford, so you can 
imagine I’m in the center of Silicon Valley and all the science and 
technology—they tell you the same story: it’s just becoming more 
and more expensive and difficult to push the frontier out because 
we’ve already made such good, strong progress.” 34 

Instead of climbing a tree of knowledge, the researchers suggest 
we think about searching for ideas much like geologists explore for 
oil.S° Just as newer oil sources are increasingly costly and more 
difficult to extract, coming up with new ideas is getting more 
expensive. However, it is harder to understand why exactly ideas 
are getting harder to find. At one level, his work suggests research 
is like any other input—there are likely to be diminishing returns. 
These days, pushing the frontier of knowledge out requires 
mastering an ever-larger body of knowledge, meaning that students 
have to stay longer in college and researchers increasingly work in 
larger teams whose members are more specialized. This all pushes 
up costs. 

Returning to the oil metaphor, we’re digging deeper into a 


trickier part of the rock. Of course, the techno-pessimists could be 
wrong, and humanity may just have been chipping away at a 
particularly hard point in the rock formation that will soon give 
way, creating decades of cheap ideas. Or perhaps we will begin to 
employ powerful new tools for digging. “This is the hope of those 
who emphasize the revolutionary power of artificial intelligence 
and the ‘singularity—an accumulation of technology that triggers 
runaway growth at some point in the future,” Bloom explained. 

The need for new science tools shouldn’t be underestimated. In 
the 2023 paper “Papers and Patents Are Becoming Less Disruptive 
over Time,” Michael Park, Erin Leahey, and Russell J. Funk find 
“that papers and patents are increasingly less likely to break with 
the past in ways that push science and technology in new 
directions.”°© The researchers, for instance, looked at 45 million 
papers over six decades to see if subsequent research was more 
likely to cite the original paper than the paper’s references. The less 
likely the citation of references, the more the study itself was 
considered novel and disruptive. The researchers also found that 
1950s-era papers tended to use verbs such as “produce” or 
“determine” while those in the 2010s used terms suggestive of more 
incremental findings such as “improve” or “enhance.” Overall, they 
conclude, “our results suggest that slowing rates of disruption may 
reflect a fundamental shift in the nature of science and technology.” 
One possible explanation here: there’s a lot of science you have to 
understand before having a “Eureka!” moment. 

The beginning of the end of Moore’s Law. The Information 
Technology and Communications Revolution doesn’t seem to (yet) 
have generated the overall productivity impact of electrification or 
the internal combustion engine. But this doesn’t mean it hasn’t been 
extraordinarily important. For six decades, Moore’s Law has 
regularly and exponentially increased computer power and 
decreased cost—an electronic miniaturization that has enabled 
pretty much, well, everything, we talk about today. If cars showed a 
similar pace of improvements as computers, Gordon Moore once 
wrote, “they would get 100,000 miles to the gallon and it would be 
cheaper to buy a Rolls-Royce than park it. (Cars would also be a 
half an inch long.)”37 The ICT Revolution accounts for perhaps a 
fifth of productivity growth from 1960 to 2019 with this effect 
highest during the 1990s and early 2000s, calculates economist 
Pablo D. Azar of the New York Federal Reserve.°° Others credit 


Moore’s Law with a third of U.S. productivity growth during the 
multi-decade Great Downshift.39 

It probably isn’t a total coincidence that the end of the 
productivity surge that began in the mid-1990s and ended in the 
mid-2000s coincided with a chip-making conundrum. Moore’s Law, 
meet Shrek’s Law.*2 Continual and seemingly automatic 
improvements in how fast a microprocessor could perform a 
computation, or “clock speed,” helped enable the ever-more 
realistic depiction of Shrek, the curmudgeonly green ogre from the 
successful, four-film DreamWorks franchise in the 2000s (2001, 
2004, 2007, 2010).4! Over that period, all aspects of the Shrek- 
verse—cloth, fur, water, how illumination played off various 
surfaces—progressively improved. It wasn’t until the third film, for 
instance, that Shrek could make his horn-shaped ears vibrate when 
trumpeting them without each ear having to be individually 
animated.42 

But in 2004, Shrek’s Law hit a roadblock when Intel, the 
world’s largest chipmaker, announced it was canceling the next 
version of its flagship Pentium 4 chip and shifting away from 
boosting performance through faster clock speed. Instead, the 
company would focus on producing “multicore” computer chips— 
chips with at least two processors on a single chip. To take full 
advantage of multiple processors, a software program must be able 
to split up work among them, or be “parallelized.” This shift forced 
a big change by the Shrek animators in 2008, according to Neil 
Thompson, director of the FutureTech Research Project at MIT. 
After benefitting from years of greater processor speed and the 
performance improvements it enables, Thompson explained, 
“Dreamworks made the expensive decision to re-write large parts of 
their animation code to work with the multicore chips. This allowed 
them to split up the work that the software was doing amongst the 
multiple processors on their multicore chips, which their previous 
unparallelized code had been largely unable to do.” This pricey 
switch was a success, according to Thompson, providing a 70 
percent overall improvement, with particular gains in areas like 
fluid modeling.*° (Fluid modeling is what provides realism to 
water, smoke, and moving fur and hair.) 

But that clever workaround shouldn’t distract from the problem 
that making computer processors less general purpose and more 
specialized means computers become less of a general-purpose 


technology. What’s more, he added in a conversation with me, this 
switch to specialization will worsen the economics of chip 
manufacturing, leading to slower improvements: “[Moore’s Law] 
was really about the number of transistors you could fit on a chip 
[which] translated to this incredible speed up in the capacity of our 
chips and how fast we could run them. And in 2004-2005, we lost 
that. Chips at that point were about 3 gigahertz. The chips in your 
computer today are about 3 gigahertz. And so we’ve really 
plateaued, whereas before that we were improving it 
exponentially.” And now what? “People talk about artificial 
intelligence... [and] quantum computing.... It’s not at all clear that 
any of them will be able to sort of take up that mantle in the way 
that Moore’s Law has done, particularly over so many decades.”44 
Indeed, despite all the excitement about generative AI models such 
as Bard, ChatGPT, and DALL-E, some technologists are concerned 
that further progress is “beginning to be largely restricted by the 
computing power currently available,” notes Citigroup in a 2023 
analysis.*° 

The pandemic. The impact of COVID-19 on productivity 
growth has become its own little Great Downshift mystery. At first, 
the pandemic seemed to have a silver lining. Despite all the 
economic chaos and uncertainty, labor productivity boomed. In 
2020 and 2021 labor productivity averaged roughly 3 percent 
annually versus just over 1 percent during the post-global financial 
crisis period of 2010 through 2019.46 Among the explanations 
offered at the time were e-commerce, companies digitizing their 
workplace (such as working from home), and the “creative 
destruction” of low-productivity businesses going out of business. 
Maybe we were even seeing the emerging AI revolution finally 
making a big impact. Then the first half of 2022 saw a big reversal 
from that surprise stretch of higher labor productivity, with 
annualized declines of more than 6 percent in the first quarter and 
nearly 4 percent in the second quarter leading to a year-long 
decline of nearly 2 percent (and 1 percent for TFP).47 “The abysmal 
productivity readings in the first half of 2022 have cast doubt on 
whether the pandemic generated efficiency gains in the first place,” 
the Goldman Sachs economics team told the bank’s clients. “At face 
value, this year’s GDP and employment numbers imply a full 
reversal of the pandemic productivity spurt.”48 

The various explanations for the mini-boom were quickly 


followed by various explanations for the subsequent bust. One of 
the most plausible was put forward by Robert Gordon and 
economist Hassan Sayed of Princeton University. First, the bad news 
about the initial productivity revival: it was a mirage, nothing at all 
like the productivity boom during another period of economic 
tumult, the Great Depression. “This apparent productivity growth 
revival has been interpreted as caused by automation, artificial 
intelligence, and a massive investment by households in the 
equipment and software needed to conduct work from home,” the 
economists write in their 2022 paper.4? What happened during that 
initial boom was an extreme version of what often happens during 
downturns, they explained. Productivity surges as_ higher- 
productivity workers keep their jobs with lower-productivity ones 
hitting the bricks. Perhaps more importantly, retained workers 
boost their game and work harder. This time, the conditions were 
so unusual—the worst pandemic in more than a century and the 
government basically ordering the shutdown of the economy—that 
businesses freaked out and slashed payrolls like crazy. (Something 
similar happened with the global financial crisis.) The rapid pace of 
productivity in 2020 can be explained by excess layoffs. And with 
the eventual rehiring came a drop in productivity since businesses 
have actually not become wildly more efficient or innovative— 
except perhaps for those whose workers could work from home. 

So ultimately it’s an Occam’s razor explanation. Productivity 
growth just returned to normal, or its longer-term Great Downshift 
baseline, after a temporary upshift. Nothing to see _ here, 
unfortunately. Well, maybe something to see. There’s good reason 
to worry about the long-term effect of disrupted education from at- 
home and hybrid schooling during 2020 and 2021. One of the 
strongest and most persistent findings of modern economics is that 
schooling does something important to help kids become high- 
functioning adults, including as workers in an advanced, globalized 
economy. So it should’ve been no surprise that by late 2022, 
national testing scores were showing that kids across America in 
almost all demographic groups had experienced troubling setbacks 
in both math and reading. In math, the results represented the 
steepest declines ever recorded since the National Assessment of 
Educational Progress was instituted in the early 1990s. °° 


What all the above explanations have in common is that they’re 
not directly the result of our actions. Eventually, we fully exploit 
the potential of even the most marvelous inventions. Eventually, the 
low-hanging fruits of innovation get picked. Occasionally, an 
unexpected event—war, energy shock, pandemic—happens and 
disrupts our best-laid plans. But we’re not merely the victims of 
geopolitical, macroeconomic, and biological circumstances. Our 
own actions played a huge role in the Great Downshift and its half- 
century continuation, which Ill discuss in the next chapter. 


FOUR 


The Mystery of the Great Downshift: What We 
Did to Ourselves 


Only the 1986 Chernobyl reactor explosion and core meltdown in 


the then Soviet Republic of Ukraine released more radiation than 
the meltdown at the Fukushima Daiichi nuclear power plant on 
March 11, 2011.! Both are the only nuclear accidents to merit the 
most severe rating on the International Nuclear Event Scale. After 
the meltdown, both Japan and Germany—two nations that pride 
themselves on taking climate change seriously—said goodbye to 
generating carbon-free energy through the controlled splitting of 
atoms.? Within fourteen months of the accident, Japan halted all of 
its nuclear power production. Germany responded even faster, 
immediately shutting down almost half of its nuclear power plants 
and promising to mothball all the remaining ones by the end of 
2022.° (The promise was made good in 2023.)* Neither nation was 
willing to risk future nuclear accidents, the release of radiation, and 
casualties among the public. 

Yet no fatalities have ever been found to be directly attributable 
to nuclear radiation exposure from the Fukushima meltdown, 
though there are projections of a cumulative 130 future deaths from 
the radiation release, as well as an estimated 1,232 deaths that 
occurred as a result of the evacuation after the accident.° 
(Similarly, maybe as few as thirty people died as an immediate 
result of Chernobyl, a figure sure to shock viewers of the recent 
HBO miniseries in which characters speculated about the risk of 
millions of fatalities. Even longer-term estimates of four thousand or 
more fatalities might seem surprisingly low. Also, a 2021 study 
looking at the adult children conceived from radiation-exposed 


Chernobyl parents found no genetic impact.)® 

But those estimated deaths aren’t the end of the cost-benefit 
calculation. The actions by Japan and Germany generated three 
unintended consequences. First, Japan’s substitution of low-cost 
nuclear power with pricier power generated by imported coal and 
oil led to a 40 percent increase in energy prices in some regions. 
The price shocks then led to less wintertime energy consumption 
and higher mortality rates during periods of extremely cold 
weather, with an estimated resulting death toll of nearly five 
thousand through 2014.7 Second, Japan’s nuclear shutdown 
initially led to a nationwide electricity shortage, and so the 
government began a large-scale energy-saving campaign to reduce 
electricity consumption, especially air conditioning on hot days. 
Nearly eight thousand people may have died prematurely every 
year through 2015 as a result, with most fatalities among the 
elderly.° Third, researchers looking at the German nuclear phaseout 
estimate 1,100 excess deaths per year due to increased pollution 
from replacing nuclear power with coal-fired production in that 
country.? Keeping score here, it’s almost certain that Japan’s and 
Germany’s sudden rejection of nuclear power has caused many 
thousands of additional deaths a year and thus many multiples of 
the worst-case estimate of total deaths directly from the Fukushima 
plant meltdown, even including the evacuation. !9 

What explains the extreme actions of the Japanese and German 
governments? It’s not as if national leaders didn’t understand the 
energy mix that powered their economies or the reality of their cold 
winters and hot summers. The economists who wrote that first 
Fukushima paper speculate that the perceived risk from nuclear 
energy is “often based more on emotions and instincts than on 
reason and rationality.”!! Deaths from radiation exposure after a 
nuclear meltdown are more visible and dramatic than those 
resulting from higher energy prices. In the former case, specific 
deaths can easily be attributed, while in the latter case fatalities are 
a big-picture, aggregate number generated by a statistical model. 
Yet, the researchers note, deaths from either cause are “equivalent 
from a cost-benefit perspective, and should be treated accordingly. 
The precautionary principle emphasizes salient events—the worst 
case scenario—and in doing so ignores the alternative, thereby 
encouraging inefficient policy-making.” !2 

The “precautionary principle” mentioned above is the notion 


that significant activities should not proceed until threats of damage 
are fully understood. Shorter version: “guilty until proven innocent” 
or “better safe than sorry.” While that may sound sensible, in 
practice following such an approach distracts us from considering 
trade-offs. We overly focus on the issue at hand. In his 1988 book, 
Searching for Safety, political scientist Aaron Wildavsky criticized 
that sort of hyper-cautious thinking as leading to “trial without 
error... If you can do nothing without knowing first how it will turn 
out, you cannot do anything at all.”!5 Without accepting some risk, 
there can be no innovation. 


The End of America’s Atomic Age 


America suffered its own Fukushima and experienced its own 
obsession with the precautionary principle in 1979 when there was 
a partial meltdown of the Three Mile Island Unit 2 reactor core near 
Harrisburg, Pennsylvania. Well, kind of. TMI is rated a level 5, or 
“accident with wider consequences,” on the International Nuclear 
and Radiological Event Scale versus a level 7, or “major accident” 
for Fukushima and Chernobyl, the worst possible rating.14 And 
what were the “wider consequences” of the TMI accident? There 
were no immediate fatalities—either from the minor radiation 
release or evacuation—and most studies have found no observable 
long-term effects, either.15 So when it comes to “wider 
consequences” from the accident, the only significant detectable 
one was our harmful reaction and response to the accident, similar 
to Fukushima three decades later. Following TMI, the U.S. Nuclear 
Regulatory Commission ramped up inspections.!© This led to the 
shutdown of two large Tennessee Valley Authority nuclear plants, 
shifting power generation to coal-fired plants. Then the unintended 
consequences kicked in. Increased particle pollution in the counties 
where those coal plants were located may have harmed infant 
health by reducing average birth weight, which can lower IQ and 
lead to cardiovascular problems and earlier adult mortality, writes 
Carnegie Mellon University economist Edson Severnini in a 2017 
analysis.17 He concludes: “Environmental regulations focused on 
one node of an extensive network of energy production... may 
trigger unanticipated chain reactions that go against the ultimate 
goal of protecting public health.” 18 

Now spread that “unanticipated” impact over the entire past 


half century, and across all of America where we’ve burned dirty 
fossil fuels when we could already be getting most of our energy 
production from nuclear rather than just a fifth, which has been the 
case since TMI. (An MIT analysis finds that shutting down all U.S. 
reactors today would cause 5,200 pollution deaths a year.)!9 Not 
only is nuclear energy also clean energy as far as air pollution that 
harms infant health, but it’s also energy that doesn’t increase the 
carbon content of our atmosphere. Instead, today we’re scrambling 
to generate enough carbon-free energy to mitigate climate change 
but also meet increased energy consumption in the future. Three 
Mile Island was a critical event for the American nuclear power 
industry, no pun intended. The company that designed and built the 
TMI reactors never sold another one.29 And of the 129 nuclear 
plants approved for construction by the NRC at that time, fewer 
than half were completed.2! 

But the problems didn’t start there. By the early 1970s, Atomic 
Age dreams of ubiquitous nuclear power were evaporating as fast as 
those Space Age fantasies of humanity soon spreading out into the 
solar system. The data show a clear break in nuclear reactor 
construction in 1971 and 1972, which suggests the decline in 
reactor construction is likely attributable to a confluence of 
regulatory events, perhaps creating uncertainty about the future 
cost of safety regulations.22 Two of the most important events: the 
1970 creation of the Environmental Protection Agency and the 
1971 Calvert Cliffs decision, in which the DC Circuit Court ordered 
federal regulators to comply with the National Environmental 
Policy Act of 1970, widely considered the “Magna Carta” of federal 
environmental laws, and temporarily paused all nuclear power 
plant licensing. Basically, NEPA and related executive orders 
require federal agencies to investigate and assess the potential 
environmental costs, if any, of its projects and regulations.2° (At 
least twenty states and localities have their own such statutes, 
known as “little NEPAs.”)2* The following passage from the Calvert 
decision suggests the era’s Down Wing attitude: “These cases are 
only the beginning of what promises to become a flood of new 
litigation... seeking judicial assistance in protecting our natural 
environment. Several recently enacted statutes attest to the 
commitment of the Government to control, at long last, the 
destructive engine of material ‘progress.”” 

Then came Three Mile Island. Reactors that received their 


operating licenses before the accident had indeed experienced 
modest cost escalation starting in the late 1960s. But for reactors 
that were under construction during Three Mile Island and 
eventually completed afterward, median costs exploded higher and 
were nearly three times pre-TMI costs. The data suggest that the 
TMI accident in 1979 did “uniquely affect the nuclear industry” in 
terms of construction costs, according to researchers Jessica R. 
Lovering, Arthur Yip, and Ted Lovering.2° Quite telling about 
America’s regulatory stance toward nuclear is the anti-nuclear track 
record of the Nuclear Regulatory Commission. The NRC was 
established in 1974, replacing the Atomic Energy Commission, 
which was formed right after World War II by Congress to direct the 
development and use of nuclear energy toward “improving the 
public welfare, increasing the standard of living, strengthening free 
competition in private enterprise, and promoting world peace.”2© 
But in its nearly half-century of existence, there wasn’t a single new 
nuclear power plant approved for construction by the NRC since it 
became operational and then subsequently built, until early in 2023 
when the first of two new reactors at the Vogtle nuclear plant 150 
miles west of Atlanta—both NRC approved back in 2009—finally 
started generating electricity and connected to the grid.2” The 
United States continues “to regulate based on the risk of disaster 
from the 1970s” rather than today, notes a 2017 analysis from the 
American Action Forum.2® 

Why does France get 70 percent of its energy generation from 
nuclear versus a fifth for the United States? Politicians over there 
had to deal with (sometimes violent) anti-nuclear activists in the 
1970s just like the ones over here. But Paris was devoted to nuclear 
unlike Washington. And those French activists had to face an 
unfriendly legal system. As Spencer R. Weart writes in The Rise of 
Nuclear Fear, “Unlike the American and German systems for 
licensing reactors—mazes of hearings in which a determined group 
of opponents could raise endless obstructions against a builder— 
French licensing was a straightforward matter of working things out 
among government experts.”29 

Although ninety-three nuclear reactors are still operating at 
fifty-five plants in twenty-eight states, a low-key pessimism 
continues to afflict nuclear advocates.29 That, despite the growing 
realization in many countries that nuclear is needed to create a net- 
zero carbon economy not mired by shortages and to ensure a 


reliable source of energy safe from the vagaries of geopolitics. There 
are also technical and regulatory challenges given the likelihood 
that the future of nuclear fission will involve the deployment of a 
new generation of smaller advanced reactors. Some advocates are 
so desperate they’re suggesting a new name: “elemental energy!” 
Then again, if not for America’s anti-nuclear turn in the 1970s, the 
country might already be dotted by very safe, very small, and very 
easy- and cheap-to-construct advanced fission reactors—well, that’s 
assuming decades of research (that never happened in reality) had 
not long ago produced the sorts of nuclear fusion breakthroughs 
we're seeing today. In that case, we might well have the fusion- 
powered economy imagined during Up Wing 1.0. 


America’s shift away from its once-planned expansion of nuclear 
power—especially more regulation and increased risk aversion— 
helps illustrate in microcosm some of the key forces arguably 
contributing to the Great Downshift, and how scientific discovery, 
technological innovation, and economic growth failed to live up to 
those postwar Up Wing dreams. It wasn’t just that famous promise 
about how “too cheap to meter” nuclear energy would supply 
abundant and inexpensive power to American homeowners. 
Eventually, the American economy would become nuclear-powered 
in all facets, as Isaac Asimov writes in that speculative 1964 essay 
for the New York Times. Its factories powered by on-site reactors. Its 
goods transported overseas by nuclear-powered cargo ships (and 
maybe, eventually, ocean-going hovercraft). Its people traveling in 
nuclear-powered airplanes. Its astronauts exploring deep space in 
nuclear-powered rockets. Nuclear-powered everything and 
anything. 


Up Wing America Gets Strangled by the Regulatory State 


At the same time that Up Wing growth seems to have become 
harder for various big-picture macroeconomic reasons, we started 
taking some Down Wing actions we shouldn’t have and stopped 
some Up Wing actions we should’ve kept doing. Our decisions made 
it harder than necessary to find and commercialize big new ideas. 
And while there might have been nothing we could’ve done, for 


instance, about having fully exploited the great inventions of the 
past, we also made it harder than necessary to exploit the pretty 
darn good inventions of the present. Or, as the folks in Silicon 
Valley like to put it, we made it easier to innovate in cyberspace 
with bits than in the physical world with atoms. We made it hard to 
build everything from nuclear reactors to high-speed rail to 
supersonic aircraft to more housing in high-productivity cities. 

One of Silicon Valley uberbillionaire Elon Musk’s wilder ideas— 
far wilder than autonomous electric cars and reusable rocket ships, 
and maybe almost as wild as putting a million people on Mars by 
2050—is building twin two-hundred-mile “hyperloop” tunnels 
connecting New York City to Washington, DC, allowing travel 
between the two cities in under thirty minutes.3! These would be 
sealed underground vacuum tubes through which humans in pods 
would travel at nearly 800 miles per hour. Musk calls the concept a 
“cross between a Concorde, a railgun and an air hockey table.”32 
Step 1 of Musk’s plan announced in 2017 would be tunneling a 
thirty-five-mile underground connection between Baltimore and 
Washington. Well, that’s not quite right. Step 1 would actually be 
meeting NEPA requirements, which demand an environmental 
review of federal actions that affect the human environment.?° 
Sounds fairly straightforward, and you might think there would be 
plenty of limits and constraints built into the law to prevent it from 
expanding into a ginormous, expensive, time-wasting regulatory 
boondoggle. But you would be wrong. 

The earliest environmental impact statements were often less 
than ten typewritten pages. But then they got steadily bigger and 
more time consuming after years of activist lawsuits and judicial 
decisions expanding what is expected from a NEPA analysis. 
Regulatory scholar Eli Dourado notes that of the 136 statements 
finalized in 2020, average preparation time was nearly five years.34 
Statements finalized between 2013 and 2017 averaged 586 pages, 
and 1,037 pages for EIS appendices. What’s more, no project can 
begin until the NEPA analysis is done. And whatever the plain 
reading of the statute, all federal actions must take NEPA 
requirements into account. The entire environment counts as the 
human environment (maybe space, too), and federal actions include 
any agency decision, Dourado points out, everything from building 
a power plant on federal land (better ask the Bureau of Land 
Management) to testing a supersonic airplane at Edwards Air Force 


Base (better ask the FAA) to implementing congestion pricing on 
Manhattan roads that are technically part of the National Highway 
System (better ask the FHA). Really, what chance does Musk’s 
hyperloop have, whatever the technological hurdles? A million 
humans on Mars sounds more likely to happen sooner. Indeed, 
Musk’s Boring tunneling company no longer lists the DC-Baltimore 
tunnel on its website as of 2021.3° 

One of the earliest NEPA controversies was the 1973 discovery 
of the snail darter, an endangered species, during construction of 
the Tellico Dam on the Little Tennessee River.3© Construction had 
begun in 1967, before NEPA became law. But due to NEPA delays, 
the dam was not completed until 1979. The absurdist nature of the 
dispute—a big dam being held up by this little creature—made it 
big news at the time. NEPA also led to big delays in building the 
1970s Trans-Alaska Pipeline, which led Herman Kahn to complain 
that “it is difficult to find any proposed project related to the 
important area of new energy supplies that has not been so affected, 
[including] nuclear power, thermal electric power, transmission 
lines, pipelines, refineries, petroleum and natural gas, and even 
geothermal power.”°7 True then and just as true today, as 
supporters of the Biden administration’s industrial policy efforts, 
such as expanding the domestic chip industry and building lots of 
clean energy infrastructure, are finding out.3° A terrible sign for 
these efforts: Nearly two decades of permitting delays since 2001 
and an 800-page NEPA environmental review helped kill Cape 
Wind, a proposed large-scale wind project off the coast of 
Nantucket island, notes Aidan Mackenzie of the Institute for 
Progress.°? This sort of thing is not an isolated example. Between 
2008 and 2021, 53 major solar and geothermal projects were 
delayed or blocked, with a third facing permitting challenges.*° 

But it’s not just NEPA that’s the problem. Regulation 
researchers Leah Brooks and Zachary Liscow document how all 
sorts of environmental legislation from the late 1960s onward 
significantly expanded the scope for considering citizen concerns— 
including the environmental movement and the rise of homeowners 
as organized lobbyists—in infrastructure project design.4! (There 
was plenty of that Not In My Backyard activity in the failure of 
Cape Wind.) In addition to NEPA, laws such as the National Historic 
Preservation Act of 1966 (prevents development on national 
historic sites), the 1973 Endangered Species Act (limits 


development near protected habitat), and the Clean Water Act 
(protects wetlands) were among a variety of federal laws that made 
it more difficult to develop on public lands. 

All this seemed like a good idea at first. After all, regular people 
had information about the real-world costs of these projects that 
government might not have. But too often “citizen voice” became a 
stalling tactic by a vocal minority that impeded progress for 
everybody else. While Brooks and Liscow cannot establish that the 
rise of citizen voice in government decision-making caused, for 
instance, the more than threefold increase in interstate highway 
construction costs—with the inflection point of increase in the early 
1970s—citizen voice concerns mandated by federal regulatory 
legislation seem to offer the strongest relationship.*2 It’s an analysis 
that’s now generally accepted by other infrastructure scholars who 
analyze why America can’t seem to build big things anymore. 
Examples are legion of community input delaying completion, 
raising costs, or causing inefficient alterations to all manner of 
projects, from creating new housing to building clean energy 
projects (such as solar farms and wind turbines) to mass transit. 


How Regulation Ruined America’s Super Cities 


If we all suddenly vanished, what would happen to all our 
magnificently built cities—our economic engines, our Up Wing 
nodes of capital, ideas, talent, and technology? Well, they wouldn’t 
be magnificent for too long. Take New York City, for instance. With 
no New Yorkers to maintain the Big Apple, writes journalist Alan 
Weisman in the 2007 book The World without Us, the place would 
quickly fall apart.4° Within just twenty years or so, streets would 
collapse into subway tunnels and burned-out skyscrapers might 
start to buckle. Weisman never explains humanity’s disappearance. 
But given how quickly some experts were ready to declare “cities 
are over” during the pandemic—despite COVID-19 being far from 
the first plague to sweep through urban areas—maybe a superbug 
would lead to their abandonment. Of course, people fleeing cities 
would mark the end of some five thousand years of people moving 
to cities. There aren’t many economic trends more persistent than 
urbanization. The attractive power of cities as places of commerce 
and opportunity meant they have always bounced back. Yet there’s 
a lot of room between vibrant growing metropolises and “cities are 


over.” New York City and Detroit are still here, but both have gone 
through down periods during the past half-century. The former 
rebounded. The latter? Not yet. 

An Up Wing future depends on getting the most possible out of 
our cities. It always has. Urban economist Edward Glaeser has 
explained that these “dense agglomerations that dot the globe have 
been engines of innovation since Plato and Socrates bickered in an 
Athenian marketplace.”*4 And to study them “is to study nothing 
less than human progress.” In America, the ten largest metro areas 
account for a third of the country’s total GDP, with 80 percent of 
the nation’s five thousand fastest-growing businesses located in 
large urban areas.49 And in recent decades, more and more high- 
paying jobs, especially in innovation sectors, have been 
concentrated in a few cities—Silicon Valley and the Bay Area, but 
also Austin, Boston, New York, and Seattle.4© 

But zoning and other land-use regulations, many of which 
started to be implemented in the 1970s, make living in these places 
more expensive than it needs to be. Economists Joseph Gyourko 
and Jacob Krimmel point to the “zoning tax” that regulations 
impose on land used for single-family housing.*” Within fifteen 
miles of some metro urban cores, the zoning tax is simply massive, 
ranging from between $150,000-$200,000 in Los Angeles, New 
York City, and Seattle to $400,000 in San Francisco. Even worse, 
the zoning taxes are from 1 to 4 times the relatively high typical 
household incomes in these markets, “so the likely impact on 
housing affordability is meaningful,” the economists conclude. And 
the harm goes beyond making these places more expensive for high- 
skilled workers to move to. The rise in housing costs versus wages, 
according to economist Daniel Shoag, has made it 
disproportionately difficult for low-skilled workers to live and work 
in America’s productive and high-wage regions.*® He also notes 
that the slow growth in housing supply in such places generates 
other types of inequality, with restrictive zoning rules linked to 
increased racial segregation, while also concentrating more wealth 
in a smaller share of the population. 

Still doubt that America has a housing and geographic mobility 
problem? Research from economists Ran Abramitzky and Leah 
Boustan find that “children of immigrants from nearly every 
country in the world are more upwardly mobile than the children of 
U.S.-born residents who were raised in families with a similar 


income level.”492 But why would that be? Do their parents hand 
down a superior work ethic and go-getter attitude? Maybe. But 
what’s certainly part of the story is that, as Abramitzky and Boustan 
write, “immigrants tend to move to locations in the United States 
that offer the best opportunities for upward mobility for their kids, 
whereas the U.S.-born are more rooted in place.”°9 


Counting Up the Costs of Making It Hard to Build in America 


The notion that starting around 1970 America experienced a 
regulatory explosion that continues to reverberate is hardly a 
revelation, nor is the suspicion that the explosion may have played 
a role in the Great Downshift, or productivity slowdown. A 1981 
Congressional Budget Office report identified a flurry of 
environmental regulation in the 1970s as a possible cause of the 
productivity growth slowdown from the immediate postwar 
decades: “The 1969-1972 period was one of intense regulatory 
proliferation in the United States, with new legislation concerning 
air emissions, discharges into waterways, noise pollution, and 
occupational safety.”>! 

What is new are the attempts to quantify the damage. Some 
sense of the overall growth opportunity from better regulation can 
be found in a 2013 study from economists John Dawson of 
Appalachian State University and John Seater of North Carolina 
State University, who created a model that assumes regulation 
affects the size of the American economy and then conducted a 
massively enlightening thought experiment: what would be the size 
of the economy today without any new regulation during the 
postwar era?°2 The economists find that making that one simple— 
albeit massive—change leads to a much, much bigger American 
economy, as well as faster Technologically Futuristic Productivity 
growth. “One channel through which regulation has reduced output 
is TFP. We find that federal regulation can explain much of the 
famous and famously puzzling productivity slowdown of the 
1970s,” they conclude. 

Specifically, Dawson and Seater estimate that the past decades 
of federal regulations have reduced real GDP by roughly two 
percentage points a year, every year. Instead of the U.S. economy 
growing by 3 percent a year in aggregate real terms since World 
War II, it would’ve grown by 5 percent a year. To put it another 


way: if regulation had remained at its 1949 level, GDP today would 
be more like $75 trillion instead of a quarter of that. Imagine a U.S. 
economy nearly four times as big as the one today. Basically, we 
would have the U.S. economy of 2076 right now. Imagine median 
household pay of nearly $300,000 a year versus $70,000 currently. 

No economist would say regulations provide no value, such as 
those reducing air pollution. Rather, what Dawson and Seater are 
doing is making clear that “the cost of regulation is substantial and 
must be taken seriously in any evaluation of regulation’s net social 
benefit.” But not all regulation is the same. As economists Ryan 
Murphy of Southern Methodist University and Colin O’Reilly of 
Creighton University explained it in a 2022 essay, regulation to 
most people means things like the minimum wage, rules for 
business from the Occupational Safety and Health Administration, 
pointless “red tape” when trying to start a new firm.°° Then there’s 
what they call “anti-growth safetyism” kinds of regulations. These 
are rules that simply stop “innovation in its place by erecting 
barriers in the name of safety (for people or the environment) that 
are basically impossible to overcome, such that many of our 
technologies are stuck in the 1970s,” they write. Nuclear power 
would seem to qualify. One related analysis, they cite, suggests the 
effect of “safetyism” kinds of regulations is especially harmful to 
economies on the frontiers of technological progress and economic 
growth. As such, the American economy might be able to get an 
additional percentage point per year of growth through 
deregulation. So using that Dawson-Seater model, instead of median 
U.S. household income of $70,000 today, Murphy and O’Reilly 
calculate, it would be almost $120,000. Not bad at all.94 


The End of America’s Space Age 


If high school students a century or millennium hence know much 
of anything about President Richard Nixon, I don’t think it will be 
for the Watergate scandal. Rather, it will concern what the thirty- 
seventh U.S. president was doing on July 20, 1969. From the Oval 
Office, Nixon spoke via telephone-radio transmission to Apollo 11 
crew members Neil Armstrong and Edwin “Buzz” Aldrin.5° He 
congratulated them on their successful moon landing and being the 
first humans to set foot on a different world. Photographs and video 
of that historic moment show that to the left of the president, 


hanging on the wall, is a color photograph of Earth—a beautiful 
blue-and-white planetary oasis against the stark, empty black of 
space—taken less than a year earlier by astronaut William Anders 
as Apollo 8 orbited the moon.°° 

Earthrise has since become one of the most reproduced images 
of all time. But the photo—an artifact from a key moment in U.S. 
space exploration and a captured moment of wonder by an 
American astronaut—came down off the Oval Office wall sometime 
in 1970. And Earthrise wasn’t removed because Nixon replaced it 
with a photo of Apollo 11 astronaut Neil Armstrong stepping onto 
the lunar surface. Why would he? The successful lunar landing 
marked the end of the Space Race, followed by the downsizing of 
America’s off-planet ambitions. Apollo historian John M. Logsdon 
observes, “Nixon apparently did not want to be reminded of what 
remarkable things human explorers could accomplish as he made 
the decisions that would keep humans in low Earth orbit for the 
next half-century.”°’ By December 1969, just a half year after the 
lunar landing, Nixon was already telling others in the White House 
that he didn’t see the need to go to the moon six more times, as was 
planned.°® In March 1970, Nixon put forward his “space doctrine,” 
which included a 10 percent budget cut to space operations.°? 
From now on, NASA would be just another public program 
competing for taxpayer dollars. Even the New York Times, a 
longtime critic of Apollo spending, bashed the decision as one of 
“budgetary myopia” and “an inglorious letdown for an effort whose 
brilliant outcome was and is one of the proudest fruits of human 
ingenuity and courage.”©9 After the Apollo 17 splashdown at the 
end of 1972, Nixon issued a prescient statement: “This may be the 
last time in this century that men will walk on the Moon.”®! This 
sorry state of affairs, of course, remains ongoing, although NASA is 
finally again making a serious effort with its Artemis program to 
return to the Moon within the next few years. 


One Giant Leap and Then Retreat 


Ideally, Apollo 17 would’ve been followed by Apollo missions 18, 
19, and 20, which NASA was prepared to launch. Those missions 
would’ve further analyzed the moon’s radiation and surface dust in 
preparation for a semi-permanent scientific base.©2 And after that? 
A year-long crewed flyby of Mars in the mid-1970s using Apollo 


technology, followed by a Mars landing in the 1980s. Yet even if 
you knew nothing about the politics of the era or the abandoned 
NASA missions, the direction of the American space program would 
be obvious by looking at the change in what Washington was 
spending on R&D. As I mentioned earlier, the starting gun of the 
American-Soviet Space Race wasn’t Sputnik. It was the 1955 
Eisenhower administration announcement that it intended to launch 
a science satellite by the end of 1958. From that point until the 
mid-1960s, federal R&D spending more than tripled to a peak of 
nearly $88 billion in 1966 from $27 billion in 1955, all inflation 
adjusted.©3 Then America won the Space Race, and R&D spending 
gradually decreased over the next decade. This is not the pattern 
one would expect if America back then was serious about becoming 
a multiplanetary civilization. Since then, federal R&D has ebbed 
and flowed, standing at $141 billion heading into the pandemic— 
nearly double what it was during Apollo. But as a share of the 
economy, R&D investment is way down, from around 2 percent in 
the mid-1960s to 0.65 percent in 2019. Why is this a problem? 
America sits on the bleeding edge of global innovation. We can’t 
grow faster only through the better and wider use of existing 
technology. We need to push forward the frontier through 
discovery, invention, and innovation. Yet, concludes economist 
John Van Reenen, “Both theory and empirical evidence suggest that 
the United States is not investing enough in innovation.”©4 In other 
words, moar! Instead, we have been doing less! American actions 
haven’t contributed to the Great Downshift just by regulating too 
much and too poorly, we’ve also researched too little, too 
cautiously, and too inefficiently. 

Granted, business does a lot more R&D than it used to. So much 
so that it is now the primary source of overall research spending, 
comprising nearly three-fourths of investment today compared to a 
third of that in 1965. The problem is that not all research is the 
same. Most federal R&D funding, some 70 percent, is used to 
conduct basic research (scientific discovery and the overall 
advancement of knowledge) and applied research (solving specific 
technological problems). In contrast, R&D spending in the private 
sector tends to focus on the development of specific products and 
processes to enable the commercialization of an innovation.®° 
Another way to think of basic research is as “curiosity research,” 
the technological ripples of which are unknowable. Both 


government and business have a role to play, and government has 
been neglecting its role for decades. 

But what if Washington had done better? Let’s assume the 
Nixon space policy decisions stood and were supported by 
subsequent administrations. Was there some other big, aspirational 
national project to which the United States could have devoted 
considerable effort and resources? Actually, there was such a 
project, but eventually we abandoned that one, too. While the 
United States and Soviet Union were running their Space Race, they 
were also participating in a more low-key competition with Europe. 
Addressing the U.S. Air Force Academy’s graduating class in June 
1963, President Kennedy said his administration “should 
immediately commence a new program in partnership with private 
industry to develop at the earliest practical date the prototype of a 
commercially successful supersonic transport superior to that being 
built in any other country of the world.”©® 

Britain and France thought much the same thing, having in 
November 1962 announced a partnership to jointly build their own 
SST, named Concorde.®°’ Building the Concorde would be Europe’s 
Apollo program. The Supersonic Race was on, with the Soviet 
Union soon joining to make it a three-team contest. The FAA in 
1966 selected Seattle-based Boeing to design and build a prototype 
SST and anticipated some five hundred supersonic aircraft would be 
flying by 1990.° At the time, it probably seemed a pretty safe bet 
to name the new Seattle-based NBA team “Supersonics.” This was 
1960s Up Wing America, after all. What America wanted to do, it 
did. Unsurprisingly, the lead SST customer with fifteen provisional 
orders was Pan American World Airways.°? The airline was at its 
peak during the 1960s and widely known as a top innovator. It led 
the U.S. airline industry into the jet age with the first purchase of 
the Boeing 707.79 (The space plane arriving at the spinning space 
station at the beginning of 2001: A Space Odyssey—right after that 
epic flash-forward from an ancestral ape tossing a bone into the air 
—sports the iconic blue ball on its fuselage. For audiences of the 
day, the branding made a lot of sense: of course it would be a Pan 
Am vehicle taking passengers to orbit.) 

The Boeing contract, however, marked the high point of 
America’s SST effort. Once America landed on the moon, spending 
more taxpayer money on the less ambitious SST project became less 
enticing. The iffy economics of supersonic transport were made 


even worse by the early 1970s oil shocks. Meanwhile, 
environmental opposition was growing, in part due to worries about 
sonic booms. Naming budgetary and environmental concerns, the 
House and Senate both voted to cancel funding for the SST program 
in May 1971.7! In 1973, just four years after the British-French 
Concorde started flying, the FAA banned supersonic flight over the 
continental United States. 72 

And that was it. For nearly fifty years, there’s been no 
supersonic airline industry here. We’ve wasted decades when we 
could have been researching and improving that technology— 
making it faster, safer, more affordable—while also competing with 
international rivals. Recently, several startups have announced 
plans to produce supersonic passenger jets, garnering some airline 
interest. “When I look several decades out, what I want is to be able 
to be anywhere in the world in four hours for 100 bucks,” Boom 
CEO Blake Scholl told the 60 Minutes news program in July 2022.75 
But there’s been so much lost time, both for the technology and 
passengers. If we hadn’t shut down the industry and if it had been 
constantly researching and innovating all this time, we could 
perhaps have large airliners far faster than the now-defunct 
Concorde and capable of carrying far more passengers, getting you 
from New York to LA in about thirty minutes. 

To be fair, we did try one other major Up Wing effort at faster 
air transportation. On February 4, 1986, President Ronald Reagan 
gave his State of the Union address. It had been originally 
scheduled for a week earlier, on January 28, but earlier that day, 
the space shuttle Challenger exploded just after launch, killing all 
aboard. Reagan started the speech with a tribute to the “brave 
seven” and then promised, “We shall go forward.” Later in the 
speech, after quoting the “Where we’re going, we don’t need roads” 
line from Back to the Future, Reagan offered some details on that 
commitment: “This nation remains fully committed to America’s 
space program. We’re going forward with our shuttle flights. We’re 
going forward to build our space station.” Oh, and one other thing: 
“We are going forward with research on a new Orient Express that 
could, by the end of the next decade, take off from Dulles Airport, 
accelerate up to 25 times the speed of sound, attaining low Earth 
orbit or flying to Tokyo within 2 hours.” There was one small 
problem: no one in government was then working on developing a 
hypersonic passenger plane. What the Defense Advanced Research 


Projects Agency was doing was developing a hypersonic space plane 
that was intended to succeed the SR-71 Blackbird, a spy plane that 
could travel at more than three times the speed of sound. But after 
Reagan’s speech, the experimental and secretive military project 
became the massive National Aero-Space Plane project. But the 
evolution from spy plane to passenger airliner meant costs 
ballooned.”4 The program was eventually canceled by President Bill 
Clinton in 1993 after spending almost $2 billion to develop a 
prototype. But what if it hadn’t been canceled? What if the research 
had continued? A couple of billion bucks wasn’t that significant of a 
federal expenditure, even thirty years ago. In The Imagineers of War, 
Sharon Weinberger quotes one engineer from the original military 
program who thinks Copper Canyon would’ve eventually allowed 
payloads to reached orbit for far less than what SpaceX reusable 
rockets can do today. If the National Aero-Space Plane project had 
gone forward, maybe today’s space boom happens decades ago. 

An even more intriguing counterfactual involves energy. 
Nuclear fusion has been a longtime dream of environmental 
worriers—at least those who aren’t against greater prosperity—and 
sci-fi writers. Nuclear fusion would generate an inexhaustible 
supply of zero-carbon energy in much the same way as the sun: 
smooshing atoms together rather than splitting them as happens 
with nuclear fission. And no long-lived, radioactive nuclear waste. 
“[Bleyond fission lies fusion—the welding together of light atoms 
such as hydrogen and lithium,” Arthur C. Clarke writes in Profiles of 
the Future.’° This is the reaction that drives the stars themselves; we 
have reproduced it on earth, but have not tamed it. When we have 
done so, our power problems will have been solved forever.” 

Clarke thought the 1990s were a good target date for nuclear 
fusion when he made that prediction in the 1960s. Of course, the 
joke about fusion is that it’s thirty years away and always will be. 
But recent advances in material science, artificial intelligence, and 
nuclear science itself have led to a crop of fusion startups funded by 
billions in venture capital. The consensus of those entrepreneurs is 
that commercial fusion power is possible by the 2030s. And in 
December 2022, Lawrence Livermore National Laboratory 
announced it created a fusion reaction—firing 192 giant lasers at a 
fuel pellet the size of a pencil eraser—that produced more energy 
than it consumed, or “net energy gain.” In a press conference, U.S. 
secretary of energy Jennifer Granholm called the accomplishment 


“one of the most impressive scientific feats of the 21st century.”7© 

But imagine if generating a fusion reaction had been one of the 
most impressive feats of the late twentieth century, as Clarke 
predicted. Maybe that would’ve happened had the technology for 
decades been as big a federal research priority as Project Apollo was 
in the 1960s with years of massive government investment. Fusion 
might already be a big part of America’s power portfolio. But 
nuclear fusion wasn’t the new Apollo. Nothing was. That’s why it’s 
still a trope of political campaign ads to highlight the moon landing 
of a half century ago as the prime example of American greatness. 
As Arthur Turrell, a plasma physicist whose book The Star Builders: 
Nuclear Fusion and the Race to Power the Planet documents the effort 
to achieve nuclear fusion, told me soon after the breakthrough, 
“How fast technological progress goes depends on how much we, as 
a society, want it. Societal will and investment can speed up 
technology—just look at the development and deployment of 
vaccines during the [coronavirus pandemic]. Given that achieving 
fusion is perhaps the greatest technological challenge we’ve ever 
taken on as a species, funding for fusion to date has not been equal 
to the task. Progress could have been much faster.””7 


When Science Stops Taking Risks 


While some bold ideas are underfunded, some are ignored despite 
massive potential. There are wondrous possibilities that have yet to 
happen because we never really tried. In 1989, two University of 
Utah chemists claimed a small tabletop experiment had generated a 
nuclear fusion reaction—no lasers involved!7® Their “cold fusion” 
breakthrough, if replicated, would profoundly change how 
humanity generated energy. Unfortunately, those results couldn’t be 
replicated. The “science” of cold fusion fell into disrepute—right 
along with phrenology and alchemy—and all government funding 
stopped.”? In 2019, Google announced that it has spent the 
previous four years running a secret $10 million experiment in cold 
fusion. Although the tech titan failed to make it work, the company 
said “finding breakthroughs requires risk-taking, and we contend 
that revisiting cold fusion is a risk worth taking.”®° It’s a risk 
Washington has little interest in. 

Another intriguing area where the lack of federal research 
funding has meant the loss of a potentially massive opportunity is 


nanotechnology. The (so far) fictional version of nanotech has 
become a staple of modern science fiction where the idea of 
gazillions of tiny molecular machines—all acting together en masse 
to do or create just about anything—works whenever a writer wants 
to put a scientific gloss on something that in earlier times might 
have been attributed to magic. In the Marvel Cinematic Universe, 
super-tiny nanomachines or “nanites’—nano is a Greek prefix 
meaning “dwarf,” and a nanometer is a billionth of a meter—are 
what give the Black Panther’s supersuit and Iron Man’s super-armor 
many of their amazing abilities and properties. As described by 
engineer Eric Drexler in his 1986 book Engines of Creation: The 
Coming Era of Nanotechnology, these tiny, controllable,  self- 
assembling machines would allow humanity to “build almost 
anything that the laws of nature allow to exist.”°! Molecular 
manufacturing could build a rocket engine from the atomic level up 
and also give it the ability to repair itself. Nanomachines inside the 
body could not only hunt down cancerous tumors but also repair 
human tissue and organs. With this sort of nanotech, every home 
could have a Star Trek-like food replicator, or something like the 
home “matter compiler” in Neal Stephenson’s The Diamond Age, a 
kind of 3D printer that can turn inexpensive feedstock, rearranging 
the substance atom by atom, into a variety of goods. Drexlerian 
nanotech would be almost indistinguishable from magic. 

But the version of nanotech funded by government is far less 
ambitious, merely a branch of material science. Human-made 
nanoparticles—they’re also naturally occurring—can be found in a 
variety of commercial products, including waterproof fabrics, 
scratch-resistant coatings on camera lenses, and engine lubricants. 
There are nanoparticles in sunscreens, while carbon nanotubes 
make bikes stronger and lighter. Smartphones and superfast 5G 
wireless technology have also benefited from nanotech advances. 
Still, as Wall Street Journal columnist Christopher Mims has pointed 
out, “It’s all still a far cry from the more outlandish past predictions 
about nanotech’s future.”°2 Many of those real-world examples, by 
the way, come from the government’s National Nanotechnology 
Initiative, started in 2000 under President Clinton, with expanded 
funding under President George W. Bush in 2002.8 And while the 
NNI was originally hyped as pursuing something like Drexlerian 
nanotech, it never did.84 The decision not to was perhaps 
influenced by a desire to avoid criticism that it was researching a 


dangerous technology that could overwhelm the world in just the 
sort of “gray goo” scenario outlined by Bill Joy in his “Why the 
World Doesn’t Need Us” essay for Wired magazine. 


Think of all the big scientific and technological advances and 
breakthroughs of recent years, among them CRISPR genetic editing, 
nuclear fusion, reusable rockets, and machine learning that can 
both predict the structure of proteins and create intelligent essays 
and breathtaking images from brief prompts. Now imagine all of 
those occurring two or three decades ago. Then there are advances 
and breakthroughs that might never happen because no effort is 
being made, such as with cold fusion and nanotechnology. But 
neither the various macroeconomic headwinds nor our policy 
mistakes provide a complete explanation of our current 
predicament. Yes, progress was harder than almost anyone 
imagined. But when progress failed to happen as expected, decade 
after decade—especially when it became clear our interventions 
weren’t working as well as hoped—why didn’t we work harder and 
smarter to make those Up Wing dreams come true anyway? Why 
did we let ourselves lose the future? 


FIVE 


Eco-Pessimism, Techno-Pessimism, and a 
Down Wing America 


To fully understand why the postwar Up Wing era ended fifty 


years ago—and only briefly revived in the 1990s before slipping 
back into hibernation as the century turned—also means 
understanding why we let that Down Wing turn happen. Why didn’t 
we do more to achieve all those marvelous dreams of what the 
future could be? To begin answering that question means looking 
back at 1970, the approximate end of economist Robert Gordon’s 
special century and just a few years before the end of Up Wing 1.0 
as I’ve defined the immediate postwar period. Gordon is hardly the 
only economist to fixate on that year. Yale University economist 
Ray Fair has noted an interesting historical coincidence. First, U.S. 
infrastructure spending as a percent of GDP began a steady decline 
around 1970, a pattern seen in no other rich country. “The United 
States appears to be a special case in this regard,” Fair writes.! And 
at roughly the same time as America started ignoring its roads and 
bridges—not to mention advances such as high-speed rail and 
supersonic air transport—Washington started running big budget 
deficits. It has continued to do so ever since, except for a few years 
at the end of the twentieth century. 

Fair argues the two trends provide evidence of a sustained 
change in national attitude: “The overall results suggest that the 
United States became less future-oriented beginning around 1970. 
This change has persisted.” The reasoning here is straightforward 
enough: repairing your roof while the sun is shining and trimming 
spending before the bill collector calls require some foresight and 
the ability to place your current self in the shoes of your future self. 


And why did America seem to become less future-oriented in 
actions and attitudes—I would go further: becoming less likely to 
anticipate an optimistic future—around that time? Fair is 
“doubtful” the sustained shift can really be explained, not that he 
doesn’t float some possible explanations: 


The years 1968, 1969, and 1970 had many noticeable events: 
the early baby boomers moving into their 20s; the 
assassinations of Martin Luther King Jr. and Robert Kennedy; 
the beginning of the women’s movement; the draft, the bombing 
of Cambodia, and unrest on college campuses; Woodstock; 
Stonewall. Did any of these increase the impatience of the 
country in a permanent way? There are likely stories that could 
be woven, undoubtedly more than one, but it is unclear whether 
anything could be tested. The question is probably too big, but 
the fact is interesting. 2 


Explaining the deep reasons for America’s Down Wing shift reminds 
me of the various economic explanations for the Industrial 
Revolution: why it started when it did (the late eighteenth century) 
and where it did (England). There are lots of them, and they’re not 
all mutually exclusive. Perhaps it was because England had the 
highest wages in the world and the cheapest energy thanks to 
abundant and easily accessible coal.2 Industrialists had good 
reason, then, to replace labor with capital: the steam engine, the 
coke-fueled blast furnace, and various textile machines such as the 
spinning jenny, water frame, and power wheel. Perhaps it was the 
dissolution of the English monasteries, which created a market for 
lands that could then be more effectively commercialized.4 Perhaps 
it was the discovery of the New World, particularly the 
accumulation of overseas slave wealth that could eventually 
provide financing for investment in marvelous new machines.° 
Coal, monasteries, slaves. All factors supported to some degree 
by economic research. Now let me add another factor: belief about 
the future. Having positive yet broadly realistic images of the future 
seems essential to any society’s health and progress. Just as an 
individual’s future behavior is to some extent governed by his self- 


image of the kind of person he hopes to be and his dreams of what 
he hopes to accomplish, so too a society’s. “The rise and fall of 
images of the future precedes or accompanies the rise and fall of 
cultures,” writes Dutch futurist Frederik Polak in The Image of the 
Future, his 1961 treatise exploring how various ancient cultures 
envisioned the future. “Any culture which finds itself in the 
condition of our present culture, turning aside from its own heritage 
of positive visions of the future, or actively at work in changing 
these positive visions into negative ones, has no future.”” When he 
wrote those words, Polak was greatly concerned that postwar 
Europe lacked such a vision, having experienced the failures of 
liberal democracy and capitalism, as well as the brutal collectivism 
of communism and fascism. “Our time is the first in the memory of 
man which has produced no images of the future, or only negative 
ones.” 

For most of humanity’s existence, however, we envisioned 
neither utopia nor dystopia. The story we told ourselves about the 
future of this world was no story at all. Why would we even try? 
One day, one decade, one century was much like the one before and 
the one after. It was a universe of cycles—seasons came and went, 
empires rose and fell—but life for most people didn’t change a 
whole lot. To outline a vision of the future that was different and 
worth taking action to create risked accusation of disrespecting the 
past and previous generations. American historian Carl Becker notes 
in his 1936 book Progress and Power that “a Philosopher could not 
grasp the modern idea of progress... until he was willing to 
abandon ancestor worship, until he analyzed away his inferiority 
complex toward the past, and realized that his own generation was 
superior to any yet known.”? The ancient Greeks, for instance, 
conceived of the future in a fundamentally different way than the 
modern West. My Hellenic ancestors didn’t “face the future” to see 
what was coming. They instead metaphorically had their backs 
turned to the future and faced the past, viewing what had already 
happened as a guide to what might happen next. (In his History of 
the Peloponnesian War, Thucydides writes, “The absence of romance 
in my history will, I fear, detract somewhat from its interest; but if 
it be judged useful by those inquirers who desire an exact 
knowledge of the past as an aid to the interpretation of the future, 
which in the course of human things must resemble if it does not 
reflect it, I shall be content.”)!° It was only by remembering what 


had come before and understanding the wisdom of those that lived 
through those ages that one could make sense of one’s life and live 
it well. The classical thinkers would’ve thought it entirely sensible 
that their wisdom on astronomy, medicine, physics, and other 
sciences was still considered valid scholarship a millennium later. 

But in the two centuries between Columbus sailing to the New 
World and the death of Isaac Newton in 1727, doubts arose about 
the wisdom of the ancients. If the natural philosophers of the past 
didn’t know about the vast continent and peoples across the 
Atlantic or about gravity, what else might they not have known or 
gotten wrong? As Northwestern University economic historian Joel 
Mokyr has explained, “In the 16th and 17th centuries, there was a 
growing movement that said, ‘You know what? These classical 
writers were wrong about lots of things.’... Even [with] the writings 
of Aristotle—whose work really was the gospel of physics for 
centuries—slowly people started criticizing Aristotle saying that 
‘Aristotle was wrong about this, and he was wrong about that.’ 
People started saying ‘These old people were very smart, but we are 
smarter.’ And that takes a huge leap of faith to make that 
transition.”!! This newfound skepticism helped power the Scientific 
Revolution, the Enlightenment, and the rise of an Up Wing culture 
among the literate elite of Europe—astronomers, chemists, 
clergymen, doctors, engineers, mathematicians. A transnational 
“Republic of Letters’—they connected through letters delivered by 
trusted intermediaries such as friends, diplomats, and merchants— 
among the learned of fractured Europe saw the free exchange of 
novel notions about the natural world. At the core of this informal 
collective was the belief that observing, studying, and testing the 
world—what we would today call research in science and 
technology—could give humanity the power to radically improve 
the human condition. As Mokyr elaborates in A Culture of Growth, 
this belief was “the cultural breakthrough that made what came 
after possible.” !2 

And what came after was the Industrial Revolution and the 
Great Acceleration in human welfare. On Independence Day, 1776, 
the total output of the thirteen American colonies was below 
$2,500 per person, adjusted for inflation.!° Nearly a quarter 
millennium later, per person GDP for the United States has 
increased by nearly thirty times to $70,000.!4 In other words, 
output per person in one year back then was equal to the average 


American’s output in just two weeks today. What’s more, that 
simple calculation hardly captures the extent of change in our 
everyday lives. Even if you were among the richest people in early 
America—say, George Washington—you couldn’t have purchased at 
any price a host of today’s modern marvels, including air 
conditioning, an airline flight to London (or anywhere), antibiotics, 
proper dental care(!), internet, television, or a smartphone. What’s 
more, U.S. life expectancy was half of what it is today. 

Humanity’s realization that it could contemplate a better future 
and employ its God-given agency to work toward that future led us 
to stop looking backward and start facing tomorrow with new 
optimism and confidence. All of which suggests the question driving 
this chapter: Did America—a nation built on Up Wing future 
optimism—come to the opposite realization in the early 1970s 
about its ability to create a wondrous future worth living in and 
thus worth inventing, innovating, and building? And if so, why? 


America the Rich versus America the Beautiful 


It’s unremarkable that an increasingly affluent postwar America 
grew increasingly concerned about the natural environment. At a 
certain level of affluence, economists and political scientists find, 
people start assigning a greater value to clearer skies and cleaner 
water. They become more willing to accept the possible trade-offs, 
such as costlier energy or pricier consumer products, that come 
with government making pollution reduction a greater priority. 
Supporting this well-known preference are some psychological traits 
—also called “cognitive illusions’—about how we evaluate risk. 
One relevant illusion or bias is that of loss aversion, where the more 
you have, the more you fear losing what you have, and you tend to 
feel losses more strongly than gains. As a species, we place a huge 
value on safety and certainty. We easily panic when safety is 
threatened. And once a society reaches a certain level of affluence, 
finds research from Stanford University economist Charles I. Jones, 
safety even becomes a luxury good much like jewelry, automobiles, 
and home appliances.!15 The combo of wanting a cleaner 
environment and loss aversion creates what policy analyst Brink 
Lindsey has neatly termed the “anti-Promethean backlash,” 
referencing the Greek god who was punished for stealing fire— 
which can be viewed as knowledge and technology—from his 


fellow divine beings and giving it to humanity. !© 

So there was always going to be an American environmental 
movement. It’s also not surprising that Washington policymakers 
attempted to satisfy that increasingly revealed preference for a 
cleaner environment. In addition to the various factors mentioned 
by Yale economist Ray Fair as reflecting a changing attitude about 
the future, let me add this one: on New Year’s Day 1970, Nixon 
signed the National Environmental Policy Act, mentioned in the 
previous chapter for its impact especially on building infrastructure 
in modern America, either quickly or inexpensively. Now the point 
of NEPA was not to shutter nuclear reactors, ground supersonic 
aviation, or derail construction of a nationwide high-speed train 
system. Many in Congress saw the bill merely as a toothless 
statement of congressional concern, and not much more. “For many 
legislators, undoubtedly, a vote for NEPA was symbolic—akin to a 
vote for motherhood and apple pie,” writes Richard Liroff in A 
National Policy for the Environment: NEPA and Its Aftermath.17 

And maybe in an alt-history America, that’s exactly what NEPA 
would’ve been. One could imagine an environmental movement 
that fully embraced economic growth and technological progress to 
give us the resources and tools to create a cleaner and more 
prosperous planet. I’m thinking about something more akin to 
today’s growing “eco-modernist movement” which advocates 
“humans use their growing social, economic, and technological 
powers to make life better for people, stabilize the climate, and 
protect the natural world.”!® (These folks love nuclear energy.) 
Eco-modernists view humanity as both the cause of and solution to 
our environmental problems. It sees climate change, for instance, 
fundamentally as a clean energy problem, not a problem of dirty 
consumerism ruining the planet through carbon pollution. 

But that’s not the Up Wing environmental movement America 
got. Rather what emerged in the 1970s was a thoroughly Down 
Wing movement that saw further human economic progress, driven 
by rapacious techno-capitalism, as undermining the long-term 
viability of Spaceship Earth, destructively taxing its “carrying 
capacity.” Earth was a place of scarce resources growing ever 
scarcer. Faster economic growth and technological progress would 
only accelerate humanity’s rush toward creating an unlivable planet 
with a dying biosphere and chaotic climate. Even today, plenty of 
environmentalists, whether actual activists or just concerned 


citizens, think Greta Thunberg shows wisdom beyond her years 
when she scolds, “You have stolen my dreams and my childhood 
with your empty words... People are suffering. People are dying. 
Entire ecosystems are collapsing. We are in the beginning of a mass 
extinction, and all you can talk about is money and fairy tales of 
eternal economic growth. How dare you!”!9 While an 
environmental movement was inevitable, this Down Wing version 
was not. Why we didn’t get Up Wing environmentalism is an 
interesting question—and an important one given the impact of the 
Down Wing version we did get in the second half of the twentieth 
century and that largely continues through the first decades of the 
twenty-first. 

None of this is to say a cleaner environment is unimportant. Let 
me highlight a particular Up Wing impulse to want a cleaner 
environment given the focus of this book: economic growth, 
something which has a strong positive correlation to national 
average IQ. High IQ individuals tend to be more patient, more 
cooperative, more skillful, and more likely to support pro-market, 
pro-trade policies (pro-prosperity policies).29 Given that 
correlation, it’s good we no longer burn leaded gasoline in cars. A 
2022 study found American children lost an average of 2.6 IQ 
points before 1996 due to lead in the environment, mostly due to 
inhaling the exhaust from cars using leaded gas.2! Keep in mind, 
however, that the driving force behind banning lead was to protect 
humans, not to protect the environment as an intrinsic good apart 
from humans. (Indeed, the 1970 Clean Air Act is one environmental 
law that seems to have generated obvious pro-growth benefits.)22 
We primarily need a clean environment so humans can live longer, 
live healthier, and prosper in an Up Wing world of abundant and 
diverse plant and animal life. 


The Environmental Fallout from the Atomic Age 


So why did we get a Down Wing environmental movement? One 
culprit was atomic weapons, but not mostly due to the World War II 
bombings of the Japanese cities of Hiroshima and Nagasaki. In 
March 1954, an American nuclear weapons test at Bikini Atoll, part 
of the Marshall Islands, produced a blast that was three times bigger 
than U.S. atomic scientists expected. About ninety minutes after the 
test, code-named Castle Bravo, Japanese tuna fishing boat Lucky 


Dragon 5 was contaminated with radioactive fallout from the 
massive explosion.22 The crew members suffered from radiation 
sickness, burns, and other health problems as a result of their 
exposure, with eventually one death. This was a huge global news 
story, as was emerging research about birth defects suffered by the 
children of Hiroshima and Nagasaki survivors, who had been 
exposed in utero. Still, public concern about radiation and nuclear 
fallout from testing or war didn’t immediately lead to a rejection of 
nuclear power. But the seeds of deep nuclear doubt were planted. 
Moreover, rising nuclear fears helped kick off a broader question 
about the benefits of technological progress and economic growth. 
Remember, the Atomic Age was technologically foundational to 
postwar expectations of growing prosperity. But the “increasing 
awareness of the destructiveness of atom bombs and the threat that 
their proliferation posed for the future of civilization greatly 
stimulated among the public a counterreaction to technology,” 
writes historian Thomas P. Hughes in American Genesis: A Century of 
Invention and Technological Enthusiasm, 1870-1970.24 

It wasn’t just radiation, whether from nuclear testing or a 
military conflict, that worried the first wave of postwar 
environmentalists. It was much bigger than that. They feared where 
the vast technological systems that enabled nuclear weapons and 
nuclear energy, as well as the new space program—what President 
Eisenhower described as the military-industrial (and university) 
complex—were taking America. “The Manhattan Project, with its 
systematic linking of military funding, management, and contract 
letting, industrial, university, and government research laboratories, 
and numerous manufacturers, became the model for these massive 
technological systems,” Hughes writes.2° They feared the United 
States was turning into one giant Manhattan Project, one that 
would eventually extend into the solar system. 


The War That Led to the War on Progress 


As “what if” kinds of scenarios go, the following is a favorite of 
military historians and alt-history writers alike: what if the Vietnam 
War had never happened, had ended with a clear American victory, 
or had at least ended in the early 1960s rather than 1970s? One 
could reasonably speculate about at least a few key differences 
between what did happen versus what might have happened. For 


example, war or no war, there almost certainly would’ve been a 
powerful new “youth culture” or counterculture given the 
demographic influx of baby boomers. But this energetic societal 
force might have been less rebellious without the military draft and 
the risk of dying in a distant, unpopular conflict. Likewise, a war 
that ended early with American withdrawal—just sixteen thousand 
troops fighting when President John F. Kennedy was assassinated 
versus more than a half million at the peak in 1969—might have 
initially avoided domestic political upheaval, but it also might have 
proven true the famous “domino theory” as Vietnam’s quick victory 
could have created momentum for communist revolution 
throughout Southeast Asia. 

One of the more interesting sci-fi counterfactuals about this 
premise can be found in the 2019 HBO limited series Watchmen, a 
sequel to the 1986 comic book series of the same name. In that 
universe, President Richard M. Nixon deploys the seemingly all- 
powerful (and all-blue) superhero Doctor Manhattan to Vietnam in 
March 1971. By the end of June, North Vietnam offers its 
unconditional surrender. Nixon’s popularity soars. He easily wins a 
second term, then several more after the Twenty-Second 
Amendment is abolished. (Among the many Democratic rivals he 
defeats is Robert Redford.) In October 1985, the Vietnam Admission 
Act takes effect, making Vietnam the fifty-first state. In the comic, a 
Captain America homage, the Comedian, tells Doctor Manhattan, “I 
mean, if we’d lost this war... I dunno. I think it might have driven 
us a little crazy, y’ know? As a country. But thanks to you, we didn’t, 
right?”2© 

Unfortunately, we did lose in Vietnam, and it could be argued 
that the defeat did drive us crazy. It certainly helped lead to 
decades of political polarization that could be seen as the start of 
the multi-decade “culture war” that continues to plague America. 
The other side isn’t just wrong; they are evil and must be defeated or 
America will collapse! It’s also plausible the Vietnam War played a 
key role in creating an environmental movement that contributed to 
America’s Down Wing shift both in attitudes and actions. With that 
conflict in Southeast Asia, the first generation of postwar 
environmentalists seemingly saw their fears realized. It turned out 
that America’s massive and sophisticated technological system of 
systems, what technology philosopher Lewis Mumford termed the 
“Megamachine,” didn’t need atomic weapons to _ unleash 


devastation.2” According to Hughes: 


The use by the U.S. military... of technological systems to lay 
waste Vietnam only heightened the public’s anger toward, and 
anxieties about, technology.... Thoughtful Americans could no 
longer glibly associate technology with incandescent lamps, 
Model T’s, and “better things for better living.”... [Activists and 
intellectuals] began to see modern technology, especially large 
technological systems, as the common cause of the cultural and 
social maladies about which they were protesting. Chemical 
corporations producing the napalm and destructive herbicides 
used in Vietnam also made, for example, the pesticides, 
herbicides, and pollutants fouling the environment at home. 
Corporation heads presiding over large systems of production 
shuttled back and forth to the Department of Defense, where 
they managed systems of destruction. Talk of efficiency, order, 
centralization, and systematization was common to the military 
and to industry. 28 


Many of Mumford’s themes on the militarization of science are 
on full display in the 1971 film The Andromeda Strain, based on the 
1969 novel of the same name by Michael Crichton. What begins as 
a thrilling scientific procedural—a team of scientists at a secret 
government laboratory investigate a deadly microorganism returned 
from space by a crashed satellite—turns into a cynical commentary 
on the Megamachine.2° The scientists eventually realize the Apollo- 
era space mission was really a Pentagon military project to find new 
biological weapons and their lab—full of tech first developed for 
astronauts—built for germ warfare research. “Another giant leap for 
mankind?” one scientist sarcastically asks. 

But you didn’t need to be a countercultural activist or Ivy 
League intellectual to find something compelling in the 
Megamachine thesis. Americaland wasn’t exactly turning into 
Disneyland’s Tomorrowland. Economic growth and technological 
progress had downsides the Disney imagineers never presented. 
Two weeks before Thanksgiving in 1959, the government set off the 
Great Cranberry Scare with a warning that the popular holiday fruit 
might be contaminated with cancer-causing weed killer.2° It 
received huge media coverage, leading to supermarket chains 


taking cranberries off their shelves, restaurants removing them from 
menus, and states banning their sale. A pair of events at the end of 
the 1960s are also worth noting. Both reinforced the notion that we 
were bad caretakers of the planet. In January 1969, an explosion at 
a Union Oil rig off the coast of Santa Barbara, California, caused 3 
million gallons of crude oil to spill into the ocean.2! Then in June, 
a section of the Cuyahoga River near Cleveland caught fire.22 Those 
incidents created a receptive audience for quasi-scientific tales of 
economic doom, starting with Rachel Carson’s 1962 bestseller Silent 
Spring about the dangers to the biosphere from synthetic pesticides. 
The book was a key catalyst in the rapid emergence of eco- 
pessimism during the 1960s. On its fiftieth anniversary, the New 
York Times wrote that Carson influenced the environmental 
movement as no one had since the nineteenth century’s most 
celebrated hermit, Henry David Thoreau, wrote about Walden 
Pond: “We still see the effects of unfettered human intervention 
through Carson’s eyes.”°3 

The combination of increasing public concern about radiation 
and chemicals was catalyzed into the Megamachine thesis by 
Vietnam. And guess, what? The Soviet Union was also ruled by its 
own Megamachine. The Megamachine was bigger than the Cold 
War. Hughes, commenting on the views of technology philosopher 
Jacques Ellul, writes, “All-embracing technological systems had 
swallowed up the capitalistic and socialistic economies, and were, 
for Ellul, a far greater threat to our freedom of action than 
authoritarian politics. Denying the primacy of politics, Ellul argued 
that the state is no longer as influential a factor in shaping lives and 
history as technological systems. For him, political activity is 
unreality; technology is reality.”34 The flavor of this view of the 
global Megamachine was perhaps best captured in a monologue 
written by Paddy Chayefsky for the 1976 dark comedy film 
Network: 


There is no America. There is no democracy. There is only IBM, 
and ITT, and AT&T, and DuPont, Dow, Union Carbide, and 
Exxon. Those are the nations of the world today. What do you 
think the Russians talk about in their councils of state, Karl 
Marx? They get out their linear programming charts, statistical 
decision theories, minimax solutions, and compute the price-cost 
probabilities of their transactions and investments, just like we 


do. We no longer live in a world of nations and ideologies, Mr. 
Beale. The world is a college of corporations, inexorably 
determined by the immutable bylaws of business. The world is a 
business, Mr. Beale. It has been since man crawled out of the 
slime. And our children will live, Mr. Beale, to see that perfect 
world in which there’s no war or famine, oppression or 
brutality. One vast and ecumenical holding company, for whom 
all men will work to serve a common profit, in which all men 
will hold a share of stock. All necessities provided, all anxieties 
tranquilized, all boredom amused.>° 


To the environmental megamachinists, the big and the complex 
and the connected were the enemies of humanity; the small and the 
simple and self-sufficient our allies. The future would be a human- 
sized one where humanity lived in harmony with nature. (That, 
even though humanity has been altering nature since the 
Agricultural Revolution.) “Wisdom demands a new orientation of 
science and technology toward the organic, the gentle, the elegant 
and beautiful,” writes economist E. F. Schumacher in what became 
a key text for the Down Wing environmentalists, the 1973 book 
Small Is Beautiful: Economics as if People Mattered.2© Schumacher’s 
writings and philosophy are an obvious influence on the 1975 
futurist novel Ecotopia by Ernest Callenbach, which imagines a new 
countercultural country formed by the secession of Northern 
California, Oregon, and Washington from the rest of the 
materialistic United States.37 Really, it’s a giant Portland where 
everyone wears natural fibers and eats organic, locally grown food. 

Back then, the whimsical and countercultural grooviness of 
Callenbach and Schumacher seemed to be supported by hard 
science. Whatever wisdom demanded, as the latter put it, it seemed 
to the environmental megamachinists that Earth itself was 
demanding much the same thing. The Limits to Growth was 
published in 1972. Although Limits was commissioned by the Club 
of Rome (an _ international group of technocrats and 
businesspeople), it was generated at MIT using computer 
simulations to outline the long-term impact of global resource 
constraints amid continuing economic and population growth. 
Limits tells a story of shocking future scarcity, of a world running 
out of everything and then civilization running down. Down Wing 
forever. With reserves of key industrial minerals exhausted by the 


early twenty-first century and with poverty and malnutrition 
expanding, the “most probable” result of current trends “will be a 
rather sudden and uncontrollable decline in both population and 
industrial capacity.”°6 

The original Limits was translated into at least thirty languages 
and sold millions of copies. Not only was Limits well timed—it was 
published during a period of rising pollution concerns and right 
before the 1973 oil crisis—but its frightening forecasts were given 
plausibility by their origin in early-days computer modeling at MIT. 
Some experts were unimpressed. “It is hardly surprising that dead 
rabbits are pulled out of the hat when nothing but dead bunnies 
have been put in” is how Nobel laureate economist William 
Nordhaus once described the primitive modeling of Limits.39 But 
Limits offered a prescription as well as a diagnosis. Averting 
catastrophe required a global economic equilibrium, a state of non- 
growth. The book longed for “a totally new form of human society 
—one that would be built to last for generations.” What was needed 
was “a realistic, long-term goal [to]... guide mankind to the 
equilibrium society’—and the powers of government and personal 
transformation to get there. But to be clear, this new society would 
be a poorer one. Referring to Limits II, the twenty-year update 
released in 1992, Nordhaus points out that the report’s “proposals 
would limit our material aspirations to attaining the living 
standards of Somalia or Chad.”4° 


Our Image of the Future Turns Dark 


The impact of the emergence of Down Wing eco-pessimism goes far 
beyond how it influences public policy to this day, including the 
persistent rejection of nuclear energy and regulation driven by the 
“better safe than sorry” precautionary principle, which itself is 
driven by the cognitive bias of loss aversion. Also important, but 
less well understood, has been the impact of the Down Wing shift in 
futurist thinking, another result of the emergence of the eco- 
pessimist environmental movement. In the 1960s, futurists such as 
Isaac Asimov, Arthur C. Clarke, Alvin Toffler, and Herman Kahn 
were celebrities and an important source of Up Wing optimism and 
ideas for policymakers. But the environmental movement put the 
profession in full Down Wing mode. To be a futurist by the late 
1970s was to be more like the prophets of ancient times, exhorting 


repentance for the sin of reckless overconsumption—or else doom 
would follow. We must learn to live more poorly, as Limits 
demanded, and if we also avoided nuclear war and stopped having 
so many babies, maybe a rump of humanity might survive. 
(Understood within that claim, given the environmental 
movement’s deep roots in the early twentieth-century eugenics 
movement, was the notion that “right” people must be the ones to 
survive.) “The battle to feed all of humanity is over,” declared the 
famous opening line of The Population Bomb, the 1968 bestseller by 
Paul Ehrlich, an entomologist at Stanford University.4! It predicted 
worldwide famine in the 1970s and 1980s due to overpopulation. 
He promised “hundreds of millions of people are going to starve to 
death” and that “nothing can prevent a substantial increase in the 
world death rate.” It says something about the zeitgeist of the era 
that from 1968 through 1981, Ehrlich appeared twenty times on 
The Tonight Show Starring Johnny Carson versus just twice for that 
group of Up Wing futurists, one each for Asimov and Toffler. #2 

The decline of Up Wing futurism since the 1960s, other than 
the brief 1990s revival, has deprived us of a source of optimistic 
images of the future and left Hollywood as the leading source of 
futurism, at least until the rise of Silicon Valley in the 1990s— 
which didn’t have to be a bad thing. Often when science fiction is 
praised, especially in film or on television, it’s because some 
technological breakthrough or future setting is used to warn about 
the dangers of an emerging technology (AI run amok) or to 
highlight some worrisome, ripped-from-the-headlines social trends 
(inequality, hostility toward immigrants) from a_ different 
perspective and perhaps where it might lead. But while those things 
can be valuable, “political” science fiction might not be the genre’s 
highest calling. As technology analyst Dan Wang puts it, science 
fiction “is most useful when it can be used to spur hard work to 
build the future. Science fiction has the capacity to inspire by 
setting the vision of a radically better future, and by making it clear 
that the future won’t happen unless we put in the work.”49 

All this assumes art is of civilizational importance even in times 
of economic, geopolitical, and technological tumult. But of course it 
is. Always has been. “Great nations,” posited nineteenth-century 
English art critic John Ruskin, “write their autobiographies in three 
manuscripts, the book of their deeds, the book of their words, and 
the book of their art. Not one of these books can be understood 


unless we read the two others, but of the three the only trustworthy 
one is the last.”44 (Art historian Kenneth Clark adds his own twist 
on Ruskin in the magisterial 1969 documentary series Civilisation: 
“If I had to say which was telling the truth about Society, a speech 
by a minister of housing or the actual buildings put up in his time, I 
should believe the buildings.”)45 

America’s vision of the future as told through its popular art 
and culture certainly shows an interest in the future, but too rarely 
is it a future in which anyone would choose to live. The techno- 
optimism of the 1960s seen in the books of Isaac Asimov and Arthur 
C. Clarke, television shows such as The Jetsons and Star Trek, and 
the film 2001: A Space Odyssey was by decade’s end being joined 
and eventually overwhelmed by cynical and dystopian competitors. 
George Jetson meet George Taylor, an astronaut stranded in a 
future where it’s abundantly clear that intelligent primates really 
should not be part of any techno-optimist vision. Portrayed by 
Charlton Heston, Taylor will go down in cinematic history for his 
famous film-ending wail in 1968’s Planet of the Apes, “You blew it 
up! Ah, damn you! God damn you all to hell!”4© While Taylor was 
referencing the end of human civilization from nuclear holocaust, 
he might have well been talking about America as a country whose 
future orientation was expressed in its culture. The 1970s was a 
series of techno-pessimist films—Heston was in several—showing 
failed futures riven by overpopulation, environmental degradation, 
plague, atomic holocaust, robots gone wild, and intelligent apes 
bearing a grudge. Sure, the biggest hit of the era was pretty upbeat, 
but it took place a long time ago, in a galaxy far, far away. The 
result: a sort of self-reinforcing doom loop or “idea trap” in which 
bad ideas and bad stories lead to bad policy, bad policy leads to bad 
growth, and bad growth cements bad ideas and encourages more 
bad stories. 

When a more Down Wing image of the future began emerging 
from the Up Wing 1960s, it was mostly about one specific type of 
existential threat: nuclear war. In addition to Planet of the Apes, 
nuclear war was a recurring theme in The Twilight Zone television 
anthology series. And there were two films about atomic holocausts 
in 1964 that had themes and a character inspired by Herman Kahn: 
Doctor Strangelove and Fail Safe. But fear of a radioactive future 
eventually started feeding into the broader concerns of the 
emerging environmental movement and helped create a more 


general Down Wing perspective on the future. The problem was not 
merely the existence of doomsday devices created by an innately 
violent and aggressive humanity, but rather the existence of 
humanity itself. The more of us there were, the worse the world 
would be. It’s a view clearly seen in Soylent Green, starring Heston 
and Edward G. Robinson. Watching the 1973 film is like opening a 
cinematic time capsule filled with the era’s post—Silent Spring 
anxieties. It’s all there: overpopulation, hunger, global warming and 
oppressive humidity, stark inequality, depleted natural resources, 
widespread euthanasia—not to mention a solid performance by 
Heston as our laconic guide through this hellscape of sticky squalor. 
No sign of much technological progress in that world, much less 
technology run amok. Just stagnation along with a growing 
population that science never quite figured out how to feed. An 
intentional return to Malthus by Hollywood. In the 2018 essay 
“Malthus at the Movies: Science, Cinema, and Activism around 
Z.P.G. and Soylent Green,” Jesse Olszynko-Gryn and Patrick Ellis 
write that Heston was concerned about overpopulation and used his 
influence with MGM to get Soylent Green produced.*7 (The script 
was loosely based on Make Room! Make Room!, a 1966 science 
fiction novel by Harry Harrison): 


Heston was particularly concerned with overpopulation, a then 
bipartisan issue supported not only by _ leftwing 
environmentalists, but also by Republican conservationists and 
conservative anti-immigration activists. According to his 
biographer, Soylent Green was “the only film that Heston made 
with the express purpose of advancing a political message.... 
Heston was able to push Harrison’s novel through the studio 
system, but only after the commercial success of Skyjacked, in 
which he starred.” 


A shift toward dystopianism and techno-pessimism became a 
dominant mass media theme that has continued through the 
present. To be sure, the optimist strain never fully disappeared. Star 
Trek is arguably the most successful entertainment franchise ever. 
But mostly what Hollywood brings us are portrayals of devastation 


from climate change, killer AI, or zombie plagues. That dark turn of 
American science fiction—and continued journey deeper into the 
gloom—speaks to concerns about today and anxieties about 
tomorrow, as well as a lack of confidence in our ability and desire 
to fashion a brighter future. Or even to simply imagine one. As sci-fi 
author William Gibson told the New York Times in 2020, “In my 
childhood, the 21st century was constantly referenced. You’d see it 
once every day, and it often had an exclamation point. We don’t 
seem to have, culturally, a sense of futurism that way anymore. It 
sort of evaporated.”48 

We only seem consistently capable of creating images of 
wrecked futures, so much so that our failure has become cliche. The 
popular TV Tropes website is an encyclopedic compilation of 
common storytelling motifs and themes, including many categories 
about television programs—as well as films, books, comics, and 
video games—that depict life in a failed fictional future. Among 
them: “Dystopia,” “Techno Dystopia,” “Dystopia Justifies the 
Means,” “Dark World,” “Future is Shocking,” “Future Scares Me,” 
“Ominous Message from the Future,” “False Utopia,” and “Zombie 
Apocalypse.” Even in the era of “premium television,” where bigger 
budgets permit cinematic-level special effects, much of science 
fiction falls into the broad category of “20 Minutes into the Future,” 
which doesn’t take place in the present but also not so far into the 
future that it’s not immediately obvious that the story takes place in 
“the future.” As TV Tropes describes: “This genre is perfect for 
exploring unsettling realities and extrapolating just a bit on current 
trends such as_ inequality, intolerance, and _ creeping 
authoritarianism.... typically a linear extrapolation of national 
malaise or existing crises.”49 Examples include The Handmaid’s Tale, 
Westworld, and, perhaps most on point, Black Mirror, a British 
anthology devoted to creating near-future dystopias. “The dearth of 
optimistic visions of the future, at least in the United States, is 
central to the psychic atmosphere of this bleak era,” writes New 
York Times opinion writer Michelle Goldberg in an early 2020 piece, 
“The Darkness Where the Future Should Be.”°° Perhaps the creators 
of all this dystopian art justify their pessimism by persuading 
themselves that their pessimistic visions are warning society about 
existential dangers. I think film critic Tasha Robinson is closer to 
the truth when she writes that these filmmakers and writers 
actually “encourage passive fatalism and ‘It has to get worse before 


it gets better’ thinking.” 


Underlying the rapid advance of human progress over the past 
quarter millennium has been a powerful optimism about tomorrow 
combined with what the sociologist Elise Boulding has described as 
a “utopian sense of human empowerment.”°! We really used to 
believe we could invent the future. Now, not so much. According to 
Boulding: “In eras when pessimism combines with a sense of cosmic 
helplessness, the quality of human intentionality declines and, with 
it, the quality of imagery of the not-yet. Societies in that condition 
live bounded by the present, with no social dynamic for change 
available to them.” Thanks to the emerging environmental 
movement, America’s vision of the future changed for the worse. 
Too many Americans began to believe and act as if growth were 
only possible with environmental degradation. Technological 
progress was more dangerous than we could have imagined. The 
pursuit of Up Wing abundance, a capitalist consumerist suicide pact 
for all of humanity. 


SIX 


Today’s Down Wing Enemies of Up Wing 
Progress 


In 1900, sponge divers off the coast of the Greek island of 


Antikythera came across a two-thousand-year-old sunken Roman 
cargo ship.! The wreckage was filled with art objects such as bronze 
and marble statues. Among the less obviously interesting items 
retrieved was an unremarkable lump of corroded bronze. Not long 
after, however, a closer examination found the greenish lump 
contained bronze plates to which were adhered clock-like gears and 
a protractor-like ring seemingly divided into degrees. A few 
deciphered words on what came to be called the Antikythera 
mechanism, probably built between 200 and 60 BCE, suggested it 
was some sort of astronomical instrument.2 Modern imaging 
systems have discovered enough intriguing details over the past two 
decades that the mechanism is commonly classified as the first 
computer. It was able to predict solar eclipses and organize the 
calendar into the four-year cycles of the Olympiad, forerunner of 
the modern Olympic Games.2 The mechanism was more 
sophisticated than any known device for at least a millennium 
afterward. And it was almost certainly not the only one in 
existence. “We believe that this mechanism cannot have been the 
first such device since it is so sophisticated and complex,” the New 
York Times quoted one expert as saying in 2008.4 “And we don’t 
understand why this extraordinary technology apparently 
disappeared, [only] later to emerge in the great astronomical clocks 
of the 14th century onwards.” Yale University science historian 
Derek de Solla Price, who co-wrote a major analysis of the 
Antikythera mechanism in 1974, urged historians to “completely 


rethink our attitudes toward ancient Greek technology. Men who 
could have built this could have built almost any mechanical device 
they wanted to.”5 


Those ambitious Up Wing forecasts of the 1960s and ’90s weren’t 
crazy. They could have happened—or, if not those exactly (I’ve 
always doubted the infatuation with supersmart apes in Up Wing 
1.0), at least many equally amazing advances could have happened. 
We just needed the rapid pace of technological progress and 
productivity growth of those decades to have continued. Not easy, 
but also not impossible. But let’s take the idea further: what if we 
had been living in an Up Wing world for, say, the past millennium 
or maybe even two? We might be looking at a civilization so 
different as to challenge the imagination of even the most visionary 
science fiction writers. (Star Trek, after all, is supposed to take place 
only a few hundred years from now.) In that scenario, we might’ve 
already met and solved some of the biggest challenges we currently 
face: chronic diseases such as cancer and dementia, global poverty, 
climate change, and existential risk from both plague and space 
objects. Humanity might be well along its dispersion throughout the 
solar system and beyond. 

The website Future Timeline was started in 2008 by London 
writer and futurist William James Fox.° The imaginative thinkers 
there see humanity in the year 3000 as far along toward becoming 
a type 2 civilization on the Kardashev scale, which measures 
technological advancement by the amount of energy a civilization 
can employ.’ Humanity today, by contrast, is only nearing level 1. 
That designation means we could use and store all the energy 
located on this planet. (So still a ways to go.) A level 2 civilization, 
by contrast, can channel and employ all the radiated energy of a 
star. It might do this, perhaps, via a vast mega-megaproject such as 
constructing a “Dyson sphere” shell (named for mathematician and 
physicist Freeman Dyson, who first theorized the idea in 1959) or a 
swarm of artificial structures around the Sun to collect its energy.® 
“Imagine the energy crisis of a really advanced planetary 
civilization,” astronomer Carl Sagan says. “They’ve used up all their 
fuels, they depend on solar power... An enormous amount of energy 


is generated by the local star, but most of the star’s light doesn’t fall 
on their planet. So perhaps, they would build a shell, to surround 
their star, and harvest every photon of sunlight. Such beings, such 
civilizations, would bear little resemblance to anything we know.”? 
See what could be accomplished without NEPA! 


Why Didn’t the Ancient Greek Land on the Moon or Invent 
the iPhone? 


Of course, these are only speculations, perhaps bordering on or 
even exceeding the fanciful—even if the physics works in theory. 
My point in highlighting them is to give some sense of the scope of 
what humanity might have already accomplished in 2023 had the 
Industrial Revolution not begun 250 years ago in northern Europe 
but a thousand or two thousand years earlier, perhaps somewhere 
else on the globe. Why not an Industrial Revolution in ancient 
Greece, for instance, as the historian de Solla Price suggested wasn’t 
impossible? Economic historians offer several possibilities as to why 
ancient societies—not just Greece, but also especially Rome and 
China—failed to take off, as later happened in eighteenth-century 
England and Western Europe. Some suggest slavery undercut the 
incentive to pursue labor-saving innovation. Preindustrial society 
also had too much respect for the wisdom of their ancestors, as I 
noted earlier. More fundamentally, these early false starts also were 
stymied by a lack of basic scientific knowledge. China, Greece, and 
Rome just didn’t know enough to sustain their brief bouts of 
progress. According to economic historian Joel Mokyr: “The huge 
amount of economic growth that we have experienced in the last 
200 years is first and foremost the result of the fact that we know so 
much more than people did in 1500.... We understand physics 
better, we understand chemistry better, we understand biology 
better, and we manipulate this knowledge and harness it to our 
needs.” 10 

Advanced economies today don’t have slavery, while they do 
have vast scientific establishments devoted to discovery, even if it’s 
getting harder to do. One common element that connects the past to 
today is that some people oppose growth and the necessary 
disruption it generates. Progress has always had its enemies. “One 
reason economic growth was stagnant for millennia is that the 
world was caught in a technology trap, in which labor-replacing 


technology was consistently and vigorously resisted for fear of its 
destabilizing force,” writes economist Carl Benedikt Frey.!! 
Emperor Tiberius executed rather than rewarded a man who had 
invented unbreakable glass, “fearing the possibility of angry 
workmen rebelling.”!2 In 1397, the city of Cologne banned 
machines that pressed pinheads after tailors complained. Queen 
Elizabeth I declined to grant a patent to the inventor of the 
stocking-frame knitting machine, worrying that the invention would 
bring her subjects to “ruin by depriving them of employment, thus 
making them beggars.”!5 And as Frey explained to me, “Craft skills 
were a source of political clout. They didn’t have any interest in 
technologies that threatened their jobs and incomes. And, fearing 
social unrest, monarchs of governments typically sided with the 
guilds rather than pioneers of industry, fearing that they might 
challenge the political status quo.”!4 The Down Wingers of old, 
such as the textile machinery—-wrecking Luddites in early 
nineteenth-century England, only started to fail politically when 
governments started to fear losing wars to richer technologically 
superior rivals and thus started siding with innovators and 
disruptors. 


The monarchs and guilds are long gone, and rich economies 
compete intensely across a range of industries. So who are today’s 
enemies of progress and growth? There are many things I, as a 
conservative, think are Down Wing about center-left Democrats, 
especially when it comes to taxes and regulation broadly. That said, 
President Joe Biden’s infrastructure bill and 2022 science 
investment bill could meet approval from Up Wingers on the left 
and right. The administration has also been supportive of nuclear 
power. Energy secretary Jennifer Granholm has repeatedly praised 
nuclear as “clean energy” and vital to creating good-paying jobs, 
supporting our energy transition, and “saving our planet.” The 
Inflation Reduction Act, signed in August 2022, includes clean 
energy tax credits that apply to advanced nuclear energy, as well as 
tax credits for clean hydrogen production that includes hydrogen 
produced using nuclear energy.!° But other actions have been taken 
to appease environmentalists still in 1970s Down Wing mode. Not 


only does the Biden administration’s trade policy continue that of 
its predecessor, but it reversed decent Trump administration 
reforms to the National Environmental Protection Act.!© Those 
reforms had exempted many projects from review, shortened the 
time frames for conducting those reviews, and instructed federal 
agencies to ignore “indirect” environmental impacts, such as those 
affecting the climate. But to earn the label “Down Wing enemy of 
Up Wing progress,” you need to be far more extreme. 

The Down Wing Right Wing. Here’s another fascinating alt- 
history scenario, perhaps almost as intriguing as America winning 
the Vietnam War. What if former House Speaker Newt Gingrich had 
won the 2012 Republican presidential nomination and then 
defeated incumbent President Barack Obama to become the 45th 
president? Whatever Gingrich might have done about taxes or 
Social Security reform, restoring America as a spacefaring nation 
might well have been a top priority. During the real-world GOP 
primaries, he promised to build a permanent American base and 
mining site on the moon by the end of his second term as president. 
Someday, he added, Luna might even be the fifty-first state. (Sorry, 
Puerto Rico.)!7 It was a bold campaign promise, but then again 
Gingrich was a longtime devotee of futurism, particularly of futurist 
Alvin Toffler.!® His rivals, however, mocked the idea as unserious, 
while some in the media treated it as a weird gaffe. Mitt Romney, 
the eventual nominee that year, remarked, “The idea that corporate 
America wants to go off to the moon and build a colony there, it 
may be a big idea, but it’s not a good idea.” 19 

It’s a good thing Elon Musk was probably too busy building 
SpaceX to watch that debate. (I also think he was more of a liberal 
back then, though still an Up Winger.) That said, Romney’s 
skepticism shouldn’t have been surprising. Part of traditional 
conservatism is a healthy respect for, well, tradition and the slow 
trial-and-error process of societal experimentation that created the 
modern world and its institutions. With this respect comes a disdain 
for those who would sweep away tradition when in the thrall of a 
new philosophy, plan, or, yes, technology. William F. Buckley Jr., in 
his 1955 mission statement for National Review magazine, 
designates opposition to “energetic social innovators, plugging their 
grand designs” as a key reason for the publication’s launch.29 
Around the same time, conservative theorist Russell Kirk wrote an 
essay calling the automobile a “mechanical Jacobin... [that from] 


courting customs to public architecture... tears the old order 
apart.”2! Similarly, some on the right today are skeptical of self- 
driving cars for reasons that have nothing to do with their safety or 
long-haul truckers losing their jobs. In a 2017 essay, National Review 
editor Charles Cooke wrote of a driverless future in Orwellian 
terms: “The car, far from serving as a liberator, would become a 
telescreen on wheels—an FBI-approved bug, to be slipped beneath 
the chassis in plain sight of the surveilled. At a stroke, my 
autonomy would be gone.”22 

So maybe Ronald Reagan was a genetic error in the DNA code 
of American conservatism, much as Mikhail Gorbachev was in 
Soviet Communism. Not only did Reagan have an expansive view of 
human potential—he loved a Thomas Paine quote that many 
conservatives hate: “We have it within our power to begin the 
world over again”’—but he also embraced a _ techno-solutionist 
ethos.23 It was technology that Reagan saw as the means to end the 
threat of nuclear annihilation through the Strategic Defense 
Initiative. It was technology that made mockery of the Malthusian 
predictions of the limits to growth and predictions of global famine. 
“We're breaking through the material conditions of existence to a 
world where man creates his own destiny,” Reagan told the 
students at Moscow State University back in 1988.24 

So what happened to the Up Wing, Reagan variant of 
conservatism? The first-order answer is pretty straightforward. 
Conservatives in the 2000s began to see the American technology 
sector as just another left-wing interest group. The key moment 
here was the 2008 presidential campaign, when the emergence of 
social media made techies key players in politics as never before— 
especially in Barack Obama’s insurgent campaign. And as president, 
according to the New York Times, Obama “stoked deep and 
meaningful connections with scores of entrepreneurs in Silicon 
Valley: Steve Jobs, Bill Gates, Mark Zuckerberg.”25 Republican 
concern about Silicon Valley intensified after the 2016 election of 
Donald Trump. Not only were Big Tech bosses almost uniformly 
anti-Trump, but it seemed to the right that content moderation on 
social media was directed at suppressing conservative speech. 
Moreover, tech progress and economic growth will always involve 
disruption and dislocation. So there’s a natural tension between 
many Up Wing policies and the GOP’s new working-class voters 
who often see themselves as victims of change—as with global trade 


—rather than beneficiaries. “A country is more than an economy,” 
said populist activist and Trump supporter Steve Bannon.?°® It’s not 
hard to see this new national populist GOP opposing job-disrupting 
tech just as it now does trade. It also provides another reason to 
oppose immigration (beyond race) given the importance of 
newcomers to the American innovation engine. 

But there’s perhaps a deeper reason at play than the changing 
nature of the GOP electorate, though a complementary one. 
Advances in biotechnology, including a working-draft sequencing of 
the human genome in 2000, created a semi-plausible Brave New 
World future that would be repellent to many religious 
conservatives. It could be a future, as conservative bioethicist Leon 
Kass wrote in a 2001 essay during the national debate over federal 
funding of embryonic stem cell research, “peopled by creatures of 
human shape but stunted humanity.”2” President George W. Bush’s 
decision that August—research would only be permitted on existing 
stem cell lines—was a victory for bio-conservatives. In Rapture: How 
Biotech Became the New Religion, Brian Alexander opts for the less 
charitable “bio-Luddites” and writes how “many people were 
convinced that monsters were coming, that the biotechnological 
agenda placed people at risk of dehumanizing themselves.”2° These 
fears are no less evident today, especially given CRISPR and other 
biotech advances. “We are moving very quickly into the post- 
human future,” writes conservative Christian thinker Rod Dreher in 
a 2017 essay titled “We Shall Be As Gods.”29 For those bio- 
conservatives, Silicon Valley is a transhumanist fifth column 
pushing America and the world to a posthuman future where bugs 
are a dinnertime staple and we all live packed tightly together in 
impossibly high super-skyscrapers, one outlined regularly to rank- 
and-file conservatives on right-wing websites. One can anticipate 
future battles like the 2001 clash over stem cells involving human 
enhancement. But whether it’s fear of job loss or loss of humanity, 
Down Wing populism appeals to our innate aversion to risk and 
uncertainty. In Things to Come, the 1938 film version of H. G. 
Wells’s The Shape of Things to Come, one character expresses his 
revulsion at the nonstop scientific and technological progress of his 
future, near-utopian society in words that surely resonate with anti- 
growth populists of today: 


How can we... [let you go through with your plans] when your 


science and inventions are perpetually changing life for us— 
when you are everlastingly rebuilding and contriving strange 
things about us? When you make what we think great, seem 
small. When you make what we think strong, seem feeble. We 
don’t want you in the same world with us. We don’t want this 
expedition. We don’t want mankind to go out to the moon and 
the planets. We shall hate you more if you succeed than if you 
fail. Is there never to be rest in this world?2° 


The climate and anti-capitalism Left. Move beyond the broad 
center left of the Democratic Party and you will start to run into the 
eco-socialist or “degrowth” left that thinks dealing with climate 
change will require far more than some tax subsidies here and a bit 
more regulation there as carrots and sticks for consumers and 
business. These Down Wingers don’t imagine an America that is 
more or less like this one, but powered by solar and wind. Nope, 
everything must change. Degrowth must replace growth. The whole 
world in permanent recession. The Great Downshift, but forever and 
everywhere. We must accept and encourage an extreme 
transformation of our way of life. Public policy and public attitudes 
must constrain consumption and move beyond capitalism as a 
prerequisite to saving the planet, as Greta Thunberg exhorts. And 
here is Brazilian degrowth activist Felipe Milanez speaking to CNN 
in 2022: The “love of growth” is “extremely violent and racist, and 
it’s just been reproducing local forms of colonialism.”>! 

So back to The Limits to Growth, more or less. And what is the 
degrowther image of the future since it rejects one where, say, a 
nuclear fusion—powered humanity spreads across the solar system? I 
noted earlier that Nobel laureate economist William Nordhaus once 
pointed out that Limits’ proposals “would limit our material 
aspirations to attaining the living standards of Somalia or Chad.”32 
Obviously, this is not the degrowth message fed to the public. 
Advocates of a “steady-state” global economy assure us that a 
degrowth future is not one of deprivation, pain, and sacrifice. 
Rather we would be rich in our simplicity.2° Making and mending 
our own clothes, DIY everything, recycling everything. Homes made 
of clay, sand, and straw. One big problem with this pre-industrial 
vision of a tedious tomorrow: There’s a strong association between 
economic growth and per person GDP to all sorts of measures of 
well-being, including happiness, health, life expectancy, and leisure 


time. Nor have degrowthers noticed that over the past decade, 
thirty-three countries, home to more than a billion people, have 
managed to increase their GDP while reducing their carbon 
emissions thanks to economies that have become more service 
oriented and powered by more clean—or at least cleaner— 
energy.°4 

But not all degrowthers are the same. Even the glowering, 
hectoring, Thunbergian types are far more benign than extremists 
who find inspiration in the writings of perhaps the most famous 
degrowth activist until Thunberg. Mathematician and mad bomber 
Ted Kaczynski offers an infamous anti-technology critique that 
sounds broadly similar to Lewis Mumford’s attacks on the 
Megamachine. Kaczynski rails, for instance, against the “techno- 
industrial system” that he sees as a disaster for humanity.°° There 
are also degrowthers, however, who advocate a cheerier, eco- 
socialist version called “solarpunk,” a response to dreary 1980s 
cyberpunk futurism of the sort seen in the 1982 film Blade 
Runner.°© Its roots, however, extend back to the 1970s and the 
desire to replace the Megamachine with a cozier, organic, and more 
humane world not built around the sort of technology that needs 
massive societal systems to build and maintain it. A search of online 
images quickly reveals the solarpunk vision. Solar panels and wind 
turbines, not nuclear reactors and carbon capture vacuums. 
Buildings are made of wood and adobe brick, and seem to merge 
into the landscape. Also, typically, not many people. “Somewhere in 
this world there are cities and lithium mines, factories and sewage 
treatment plants,” writes Ted Nordhaus of the Breakthrough 
Institute.27 “But they’re literally not in the picture.” It’s a future for 
people who disdain “late capitalism” but never let their iPhone 
charge fall below 50 percent. 

But how would we get from here to there, from resource- 
depleting today to a sustainable solarpunk tomorrow? The plan 
seems to be something like the one outlined by Drew Pendergrass, a 
doctoral student in environmental engineering at Harvard 
University, and Troy Vettese, an environmental historian at the 
European University Institute, in the recent book, Half-Earth 
Socialism: A Plan to Save the Future from Extinction, Climate Change, 
and Pandemics. Pendergrass and Vettese imagine a socialist world 
where “scientists calculate how to provide for everyone’s basic 
needs without trashing the planet.” Their thought experiment has a 


democratically elected world government setting aside half the 
Earth for “rewilding,” rationing energy use, encouraging a vegan 
diet, and abolishing private car ownership. And then the vision gets 
really solarpunkish: 


While [the central planning agency] liquidates the suburban 
real estate market early on, millions of construction workers 
and tradespeople find work retrofitting buildings to conserve 
energy and adapting private mansions and_ corporate 
headquarters to communal use.... Private lawns and golf 
courses are likewise either rewilded or turned into community 
gardens.... Large swathes of manufacturing become rationalized 
when “planned obsolescence” itself is made obsolete. Resources 
are redirected toward building solar panels, wind turbines, 
super-efficient insulation and railways.3® 


So an entire world becomes a sort of homeowners association 
from hell. Hard pass. By the way, the planning agency doing all that 
resource directing is called Gosplant, its name inspired by the 
Soviet Union’s central planning board, Gosplan. That is not a joke, 
unfortunately. Solarpunkers and socialism go together. And even 
though few policymakers and regular people would likely ever 
subscribe to this extreme vision, a version of it still makes its way 
into our thinking, such as the popular notion that everyone in 
China, India, and Africa cannot live as well as we do in advanced 
economies without destroying the planet. Even environmental 
groups that probably seem utterly mainstream and uncontroversial 
have subscribed to the notion that too much economic growth is a 
bad thing. Take the Sierra Club, which in the past has criticized 
nuclear power as contributing to “unnecessary economic growth.”29 

Job worriers. History strongly suggests that AI isn’t going to 
take all the jobs. Mechanical switching technology, for example, 
eliminated most telephone operator jobs, one of the most common 
jobs for young women in the first decades of the past century. But 
those positions were replaced by clerical and other office jobs.4° 
And the introduction of automatic teller machines in the 1990s was 
actually followed by an increase in the number of bank teller jobs 
as it became cheaper to open more bank branches.*! Since the start 
of the Industrial Revolution, machines have always been 


eliminating jobs—while also creating lots of new ones. Farm 
workers became factory workers and then office workers—all the 
while their education and skills kept improving. Tomorrow, they 
might be metaverse workers. 

Even in the tech-optimistic Up Wing 1960s, there were worries 
about automation due to the obviously rapid pace of tech progress. 
Time magazine explored the issue in a February 24, 1961, article 
titled “The Automation Jobless.”42 As the jobless rate declined over 
that decade, concerns about job loss remained, however. In 1964, 
President Lyndon Johnson signed into law a National Commission 
on Technology, Automation, and Economic Progress. Its report 
reflected prevailing economic orthodoxy that it was Washington’s 
job to make sure there was adequate business and consumer 
demand in the economy through fiscal and monetary policy.”*9 
Others wanted a more directed and vigorous response. An array of 
social activists warned in an open letter to LBJ, “The Triple 
Revolution,” that a “cybernation revolution has been brought about 
by the combination of the computer and the automated self- 
regulating machine. This results in a system of almost unlimited 
productive capacity which requires progressively less human 
labor.”*4 To avoid mass technological unemployment, America 
must institute “large-scale public works, low-cost housing, public 
transit, electrical power development, income redistribution, union 
representation for the unemployed, and government restraint on 
technology deployment.” Martin Luther King Jr. mentioned the 
“The Triple Revolution” and the threat of automation in his final 
Sunday sermon, just six days before his assassination on April 4, 
1968.49 

Leading into the pandemic, business news was warning that AI 
and robots were on the verge of causing mass unemployment 
among carbon-based lifeforms. That, even though unemployment 
was at a fifty-year low, wages were rising (especially at the lower 
end), and measured productivity was uninspiring.4© (Those 
statistics were exactly the opposite of what you might expect to see 
if robots were starting to take all the jobs.) Yet there was a popular 
notion that a robopocalypse in the labor market was nigh. Advances 
in AI—many hyped by Silicon Valley for their automation potential, 
such as autonomous driving—led to numerous academic studies and 
news stories about the “future of work” and the risk of widespread 
technological unemployment. There were also books with titles 


such as Rise of the Robots: Technology and the Threat of a Jobless 
Future and Competing in the AI Age. (Recall Andrew Yang warning of 
the forthcoming trucker riots during the 2020 Democratic 
presidential race.)4” The common message was that this new 
software and these new machines were far more powerful than 
those of the past, and thus the threat to human work considerably 
higher. Even Microsoft co-founder Bill Gates, hardly a neo-Luddite, 
one would think, got into the act, suggesting a “robot tax” to slow 
down the pace of technological adoption.*8 

Although the pandemic disrupted all aspects of the economy, 
those pre-pan fears never really went away and are starting to make 
a comeback. Even before generative AI exploded into public 
consciousness, scary headlines about automation such as “No really, 
robots are about to take A LOT of jobs” reemerged. And the new AI 
chatbots and image generators have only heightened these 
concerns, especially among educated, white-collar workers with the 
sorts of jobs that could be affected, including accountants, 
customer-service agents, graphic artists, interpreters, journalists, 
paralegals, software coders, and teachers. 

But it’s important to think about automation the way 
economists often do. A “job” is a bundle of different tasks. And any 
new technology will affect various tasks differently. Maybe it can do 
the task itself or help workers do the task. It might even create 
brand new tasks for workers. The exact mix is hard to predict as 
technology evolves and spreads throughout the economy. It’s 
natural that many will be concerned that entire occupations will be 
wiped out, and that carbon-based lifeforms who worked those 
occupations might be out in the street. But AI should lead to big 
gains in income for the economy as a whole. That would increase 
the demand for consumer goods and services and fuel innovation 
for new goods and services—which in turn would create new tasks 
and entirely new occupations for workers. And keep in mind how 
AI can make humans better at what they do in all sorts of ways. 
Professional Go players have become much better by playing 
against Al-powered Go programs. “Our findings suggest that the 
development of superhuman AI programs may have prompted 
human players to break away from traditional strategies and 
induced them to explore novel moves, which in turn may have 
improved their decision-making,” according to the paper 
“Superhuman Artificial Intelligence Can Improve Human Decision 


Making.”49 

What are the best current guesses for Al’s impact? Goldman 
Sachs, a bank, finds a third of tasks that make up nearly a thousand 
U.S. occupations are exposed to the current state of AI 
automation.°° That translates to some two-thirds of all occupations. 
But that doesn’t mean two-thirds of all jobs are going away. Some 
occupations are more exposed than others. GS economists see a 
high level of exposure in administrative and legal jobs, low 
exposure in “physically intensive” jobs such as construction and 
maintenance. Overall, the bank’s assumptions would mean 7 
percent of current U.S. employment being substituted by AI, 63 
percent being complemented, and 30 percent being unaffected. But 
not even a megabank knows for sure. 

Of course, AI will only become more capable. Maybe the 
reassuring story that history tells us about automation (machines 
destroy jobs but, eventually, create more new ones) will be a poor 
guide going forward. But that’s not my baseline case. In his 2022 
paper “The Labor Market Impacts of Technological Change: From 
Unbridled Enthusiasm to Qualified Optimism to Vast Uncertainty,” 
MIT economist David Autor offers a cautiously optimistic prediction 
on continued human employment (although he includes a caveat 
that tech progress faster than what current experts predict could 
make his forecasts too rosy).°! Even if AI ends up replacing far 
more of what humans do than augmenting what they do best— 
making those tasks more valuable—or creating new things to do, 
the economy’s increased productivity could be such that average 
wages would rise. Workers would get less of the economic pie, but 
the pie would be bigger. 

Without the emergence of human-like artificial general 
intelligence, Autor sees an upper limit to the automation process. 
He thinks humans will continue to have a “comparative advantage” 
in a number of areas: creativity, judgment, hypothesis formation, 
contextual thinking, causal analysis, communication, emotional 
intelligence—“the importance of which we likely do not fully 
appreciate and the difficulty of which we _ surely vastly 
underestimate.” Autor is also confident that the most skilled 
workers “will likely continue to be complemented by advances in 
computing and Al—such as workers who invent, design, research, 
lead, entertain, and educate.” 

The next obvious question is what humans will do for work if 


AGI is reached, which some experts are predicting could happen by 
2040, if not earlier. Again, history should be the baseline here. We 
always overstate the impact of technology on jobs. Who would 
guess that just one of the 270 jobs in the 1950 U.S. census has been 
eliminated by automation?°2 And who would guess further that job 
is elevator operator? Beyond looking at history, it’s hard to say 
what comes next for workers. And that’s OK. “The limits of both our 
collective knowledge and our individual imaginations constrain 
well-intentioned efforts to plan for the workforce of the future,” 
Adam Thierer, a policy analyst, observes.°> It’s always been easier 
to recognize which current jobs can be automated than to envision 
the jobs and industries that don’t exist yet but will be created by 
new technologies. When ChatGPT was first unveiled, I don’t recall 
anyone predicting the emergence of prompt engineers, or “AI 
whisperers,” some of whom are paid more than $300,000 to nudge 
better results from GenAI systems.°4 (Good news, humanities 
majors, college degrees in English, history, and philosophy look to 
be great backgrounds for these jobs.) Some image-generation 
prompts can run to hundreds of words requiring a deep knowledge 
of art history and techniques, as well as photography. 

What’s the bigger risk, that history no longer proves to be an 
accurate guide or that preemptive efforts to delay or ban 
technological progress deprive us of the wondrous possibilities 
created by that progress? For the moment and years to come, as I 
see it, the big economic problem is too little progress, not too much. 

Inequality alarmists and the Blade Runner Fallacy. Imagine 
living in a world where you have access to unlimited energy, 
resources, and opportunities: a world where you can travel to the 
stars or stay on Earth and enjoy its beauty. Sounds like a kind of 
paradise, right? This should be the world of Blade Runner, a world 
of human-level Al, genetically engineered androids, space colonies, 
and flying cars. All these staggering technological developments 
should have created a world of almost unimaginable prosperity 
where humanity has new capabilities to solve big problems. Rather, 
Blade Runner is a film classic known for its visually impressive, 
dystopian world-building. Like the lesser Elysium, the Ridley Scott- 
directed film contends all the fruits of future tech progress and 
faster economic growth go to a tiny elite. In Blade Runner, most of 
those humans not fortunate enough to emigrate to off-world 
colonies are stuck in a wet and dreary existence beneath towering 


corporate skyscrapers in 2019 Los Angeles on a climate-shattered 
planet. It’s this image of the future that seems to drive many 
analyses of the film as a neo-Marxist cautionary tale of late 
capitalism. 

I call this the Blade Runner Fallacy. Economic history has shown 
repeatedly that in a dynamic, progressing economy the 
consumption habits of the rich—automobiles, air travel, computers, 
giant TVs, smartphones—eventually become the consumption 
habits of everyone else. It’s not like Musk has access to a better 
COVID-19 vaccine than I do. Indeed, what Musk is doing at SpaceX 
is a good example of this phenomenon. Its innovations are 
dramatically reducing the cost of space launches such that a 
realistic path now exists for regular people eventually going to and 
living in space, not just the super-rich. 

Now there is one way in which the economics of these films 
make a bit more sense, though I doubt the filmmakers were 
thinking about it. During the first phase of the Industrial 
Revolution, there was a period that economists now call “Engels’ 
pause”—after Friedrich Engels, who co-authored The Communist 
Manifesto with fellow German philosopher Karl Marx in 1848— 
when productivity and output were expanding but real wages were 
stagnant.°> As AEI economist Michael Strain has described this 
period, “Real wages fell dramatically for some occupations. Many 
who held those occupations couldn’t be retrained to compete in the 
new economy. Lives were shattered. Some families suffered across 
generations. People flocked from the countryside to dirty, disease- 
infested cities. For decades there was deep social unrest. British 
society was shaken to its core.”°© Even so, why aren’t things much 
better in the sequel, Blade Runner 2049? At some point between the 
two films, the United States is struck by a massive electromagnetic 
pulse, an attack likely carried out by replicants.°7 Perhaps that 
disaster extended a neo-Engels’ pause into the twenty-first century. 
More likely, of course, director Denis Villeneuve simply wanted to 
further the original’s themes about capitalism, inequality, and the 
environment—no matter how illogical and contrary to economic 
history and data. Yes, the most recent numbers from the 
Congressional Budget Office find the size of the income gap 
between higher- and lower-income households—also known as the 
“Gini coefficient”—has risen by 7 percent from 1990 through 2019, 
the year the original Blade Runner was set. But as economist Strain 


points out, “All the increase occurred between 1990 and 2007, 
before the explosion of political and media interest in inequality. 
Since 2007, inequality has fallen by 5 percent.”°S Maybe the 
politicians and Hollywood will notice, eventually. 


SEVEN 


Seven Down Wing Myths about Economic 
Growth 


Even as Stanford’s Paul Ehrlich was predicting global mass 


starvation in 1968, others could see a path to victory.! The same 
year Ehrlich’s book was published, William Gaud, director of the 
U.S. Agency for International Development, coined the term “Green 
Revolution,” referring to the creation of high-yielding crop 
varieties, especially rice and wheat, and more productive agronomic 
techniques.? In 1970, when Ehrlich was spreading his starvation 
message on talk shows, scientist Norman Borlaug, the central figure 
of the Green Revolution, was awarded the Nobel Peace Prize. From 
the Nobel committee’s presentation speech: “The world has been 
oscillating between fears of two catastrophes—the population 
explosion and the atom bomb. Both pose a mortal threat. In this 
intolerable situation, with the menace of doomsday hanging over 
us, Dr. Borlaug comes onto the stage and cuts the Gordian knot. He 
has given us a well-founded hope, an alternative of peace and of life 
—the green revolution.”? It was an award well earned. The Green 
Revolution has prevented maybe a billion starvation deaths since 
the 1960s. We also live in a wealthier world because of it. 
Researchers find that just a ten-year delay of the Green Revolution 
would in 2010 have generated a cumulative GDP loss of $83 
trillion, or about one year of current global GDP.4 From the 2018 
paper “Two Blades of Grass: The Impact of the Green Revolution”: 
“Indeed, our results suggest that the investments in the 
development of [high-yielding varieties of] crops by far have been 
the most successful form of foreign aid to developing countries in 
the past half-century.” 


The Down Wing enemies of technological progress and 
economic growth argue that both are overrated, that their benefits 
only go to a thin slice of the population. Another common Down 
Wing opinion: not only is market capitalism inherently exploitative 
and immoral, but it doesn’t even deliver the economic goods to the 
vast majority of us—at least not since the end of the postwar golden 
age. That’s when America fell under the sway of “neoliberalism” 
and its calls for more limited government interventions in the 
economy, as well as economies more open to immigration and 
trade. Now we're supposedly in the age of late capitalism, where 
capitalism hasn’t helped workers on just about any basis you could 
imagine. Instead of a long stagnation, they argue what we’ve 
actually been experiencing is a long decline. Time for some Up 
Wing myth-busting of Down Wing myths about innovation-driven, 
entrepreneurial market capitalism and the economic growth it 
generates. 

Myth #1: Worker wages have gone nowhere for decades. 
For years, left-wing politicians have hammered home the supposed 
fact that worker wages have been flat since leisure suits were in 
style and disco music was all the rage. Now, too, the populist right 
wing echoes this criticism as a way of arguing that decades of 
American-led globalization have badly harmed domestic workers. 
To be fair, there’s a seed of truth to the claim. Average wages for 
regular workers, not the bosses, are up about 5 percent since the 
Nixon administration, adjusted for inflation.° Not flat exactly, but 
pretty darn close. But using that 5 percent number as shorthand to 
explain some five decades of American economic history is terribly 
misleading. The postwar Up Wing boom where rapid wage growth 
matched rapid labor productivity growth was followed by a period 
—from the mid-1970s through the mid-1990s of stagnant or even 
declining wage growth. Weak income growth now matched the 
Great Downshift in productivity growth. With Up Wing 2.0, wages 
accelerated again before a roller-coaster period during the first two 
decades of this century as incomes were buffeted by another 
productivity deceleration and the global financial crisis. 

Keep two things in mind: First, workers today are mostly not 
the same workers as in the 1970s and didn’t suffer that mid-1970s 
through mid-1990s part of the Great Downshift in both productivity 
and wage growth. Second, the influx of new and improved products 
over the decades makes adjusting wages for inflation a particularly 


thorny economic problem—one that tends to cause an 
overstatement of inflation and thus an understatement of real wage 
growth. Since the 1990 business cycle peak, wages are up 40 
percent in real terms, according to work by American Enterprise 
Institute economist Michael Strain.© So, you know, not stagnation— 
but also not as good as they could have been with strong labor 
productivity growth and stronger Technologically Futuristic 
Productivity growth. 

Myth #2: Workers don’t benefit from faster productivity and 
economic growth. Again, I would like those wage gains I just 
mentioned to have been way stronger. And they would’ve been if 
productivity growth had been faster over the past half-century. But 
another Down Wing claim is that making workers more productive 
doesn’t result in higher wages paid to them. It used to, maybe, but 
no longer. This supposed severance or delinkage is what some call 
the “productivity-pay gap.” But the reality is that productivity and 
pay remained tightly linked. Economists Anna M. Stansbury and 
Lawrence Summers find “substantial evidence” of linkage between 
productivity and compensation.” From 1973 to 2016, they find that 
1 percentage point higher productivity growth has been associated 
with 0.7 to 1 percentage point higher median compensation growth. 
Their conclusion: “[productivity] growth still matters substantially 
for middle-income Americans.” Or consider the 1990s boom, when 
wage growth accelerated after the dismal 1970s and 1980s. Labor 
productivity growth back then rose at a spectacular 3 percent 
annually versus just 0.7 percent annually more recently. A telling 
example, according to top Obama White House economist Jason 
Furman, that “greater productivity growth holds the potential of 
being the most powerful source of sustained wage growth across the 
income spectrum.”® 

What if the early 1970s Great Downshift in labor productivity 
growth hadn’t happened? Stansbury and Summers calculate that if 
productivity growth overall had been as fast over the 1973-2016 
period as it was over the 1949-1973 period—twice as fast, basically 
—“median and mean compensation would have been around 41 
percent higher in 2015, holding other factors constant,” such as 
inequality. Another analysis finds that if we had grown the TFP part 
of productivity growth at 2 percent per year during the Great 
Downshift—again, the pace during Up Wing 1.0—median 
household income would be twice what it is today, all else equal, 


around $150,000 instead of today’s $70,000.29 Likewise, as the 
Bureau of Labor Statistics recently noted, the downshift in 
productivity growth from the boomy mid-1990s to the mid-2000s 
translates into a loss of $95,000 in output per worker (as well as an 
overall loss of $11 trillion in economic output).!9 What one should 
take from all these estimates is just how much income growth we’re 
leaving on the table by not focusing more on productivity growth. 

Myth #3: Upward mobility has up and gone. The notion that 
you will live a better life—greater income, health, opportunity, and 
choice—is central to the notion of Up Wing progress and the 
American Dream. The aspect of rising living standards that 
economists mostly focus on is growth in personal incomes. But 
likewise, the notion of economic mobility—or, rather, its supposed 
steep decline—is also central to the Down Wing case that American 
capitalism isn’t working anymore (assuming it ever did). One kind 
of economic mobility is “relative mobility,” which measures how a 
child’s ranking in a society’s income distribution compares to that 
of their parents. If you’re in the 60 to 80 percent quintile—the 
second fifth—while your parents were in the quintile below—the 
third fifth—then you’ve experienced upward relative mobility. Of 
course, one could imagine a scenario in which it became easier to 
move from bottom to top even as the bottom became poorer in 
absolute terms. So rather than income rank, “absolute mobility” 
looks at whether your income is higher or lower than that of your 
parents at the same age. Strain calculates that around three-quarters 
of Americans have higher (inflation-adjusted) family incomes than 
their parents, and nearly 90 percent of Americans raised in the 
bottom 20 percent—today’s forty-somethings—have higher family 
incomes than their parents.!! And what about the working class 
Americans who are often seen as the core of populist movements? 
About three-quarters have higher incomes than their parents. The 
American Dream abides. 

Myth #4: Money isn’t everything. Faster growth isn’t just 
about the ability to buy more stuff. The faster TFP growth that 
began at the start of Robert Gordon’s special century and continued 
through Up Wing 1.0, notes the Congressional Budget Office, “was 
paralleled by a similar, contemporaneous wave of improvement in 
life expectancy at birth.”!2 A child born in 2010 could expect to 
live nearly thirty-five years longer than a child born in 1870. Again, 
the CBO: “That improvement suggests that the conditions that made 


the wave in measured productivity possible involved sweeping 
advances that contributed to progress across many different types of 
economic activity.”!5 And the connection remains true today. 
Recent advances in genetic editing could end chronic scourges such 
as Alzheimer’s and cancer. Let’s focus on the former for a moment. 
By 2050, the number of Alzheimer’s cases is expected to almost 
triple to 14 million.!4 As it is, the United States spends close to half 
a trillion dollars annually on care related to Alzheimer’s, including 
both treatment and caregiving costs. “There are other diseases with 
high prevalence, from diabetes to HIV to cancer, but none match 
the medical and care needs of AD,” note researchers in the 2021 
paper “What Can Economics Say about Alzheimer’s Disease?” Now 
imagine Alzheimer’s cured. 

Or how about vaccines? In their first two years of availability, 
COVID-19 vaccines may have prevented nearly 20 million U.S. 
hospitalizations, more than 3 million deaths, and saved the country 
$1.15 trillion.!° Even the simple measles vaccine—no fancy genetic 
tinkering necessary—continues to have a huge impact. Vassar 
College economist Alicia Atwood finds that a vaccinated adult is 
“less likely to live in poverty, and is more likely to be employed 
than an adult who did not have the opportunity to be vaccinated.” 
The vaccinated also earn more. Atwood calculates that almost a half 
percent of annual U.S. personal income, $76 billion a year, is due to 
the benefits of measles vaccination. !© 

But we shouldn’t undervalue the benefits of cash. Higher 
incomes are linked with higher life satisfaction. And higher incomes 
can bring more happiness, even among wealthier people. A 2023 
analysis from a team of economists, including Nobel laureate Daniel 
Kahneman, finds that happy people get steadily happier as their 
incomes rise.!7 The study examines some 33,000 American adults 
who were surveyed via an app at random moments throughout the 
day on their subjective well-being. The researchers did detect an 
income plateau, but only when incomes hit six figures and only 
when people were really unhappy, or the unhappiest 20 percent. On 
the other hand, the happiest 30 percent find an increased rate of 
happiness that accelerates as incomes surpass $100,000. 

But who’s really shocked by such findings, other than degrowth 
types? Our desire for new things and experiences is unlimited. And 
those desires, what we eventually think of as needs, economist 
Branko Milanovié has explained, are socially determined rather 


than psychological. More economic growth generates new needs 
that require more growth to satisfy them, probably without end. 
“We did not have a need for mobile phones before they existed,” he 
has written. “But we have that need now. We do not have a need to 
fly to Mars for a weekend outing right now (even if Elon Musk 
might feel that way). It seems slightly bizarre to us today to have 
such a ‘need.’ But in several generations, it will not be so bizarre. It 
will be like our ‘need’ to go on vacation to Mexico or Italy.” 1 

Myth #5: Capitalism-fueled growth doesn’t reduce global 
poverty. It might even cause it. It isn’t complicated: raising 
incomes broadly is the most effective way to reduce poverty. 
“Growth is enough and growth alone does eliminate extreme 
poverty,” declares Lant Pritchett, a developmental economist at 
Oxford University.!9 Faster global economic growth—especially 
export growth by and incoming foreign investment in China and 
India—has already moved more than a billion humans out of 
extreme poverty over the past quarter century, according to the 
World Bank.29 

Yet much remains to be done. Nearly every tenth person still 
lives on less than $2.15 a day.2! Even with tremendous economic 
gains, some 3 billion people cannot afford a healthy diet. About the 
same number have no access to clean water and have never used 
the internet. Over 80 percent of the world has never taken an 
airline flight.22 The ultimate goal of poverty warriors everywhere 
should be that every country in the world should be considered an 
“advanced economy.” Denmark, for instance, has a per capita GDP 
of $68,000.22 Just 14 percent of Danes live under a poverty line of 
$30 a day. It’s a nation that scores highly on happiness levels, and 
leftists often praise its social democracy. What would it take to lift 
the 85 percent of the world that live on less than $30 per day to a 
living standard comparable to the poorest seventh of Danes? The 
folks at Our World in Data calculates that the minimum necessary 
growth to reduce global poverty to the level of poverty in Denmark 
is 410 percent—or a fivefold increase in the global economy. Those 
Down Wing degrowthers arguing that humanity would be fine if 
global incomes were back at 1990 levels, for instance, are gravely 
mistaken. Degrowthers should also think about the energy needs of 
the world’s poorest people. A fifth of humanity lives in Africa and 
will need to use a lot more energy if it’s to become a continent of 
advanced economies. 


Myth #6: We’re running out of Earth. A classic Down Wing 
argument that goes back to the 1972 Limits to Growth report: we can 
have economic growth for a while or a _ bountiful natural 
environment, but not both, and eventually, resource depletion will 
cause growth to collapse. But the Down Wing eco-pessimists were 
wrong. As you may have noticed, the global economy didn’t 
collapse as we didn’t run out of the natural resources necessary for 
modern industrial capitalism. Commodity prices fell for decades 
rather than rose, indicating abundance rather than scarcity. Copper, 
chromium, nickel, tin, and tungsten were nearly a quarter cheaper 
in 2015 compared to 1980.24 These commodities were the subject 
of a famous 1980 bet between Paul Ehrlich and economist Julian 
Simon over resource depletion. Simon thought humanity could 
innovate its way out of potential shortages, but Ehrlich disagreed. 
Simon won. Or to look at it another way, Cato Institute research 
finds the inflation-adjusted price of fifty key global commodities fell 
by 36 percent between 1980 and 2017.29 (Of those fifty 
commodities, forty-three declined in price, two remained equally 
valuable, and five increased in price.) And taking into account that 
between 1980 and 2017, inflation-adjusted global hourly income 
per person also grew by 80 percent, those commodities became 65 
percent cheaper. 

In the excellent More from Less, Andrew McAfee highlights 
research finding a “dematerialization” of the American economy 
since the early 1970s. With the mass substitutions of bits for atoms 
has come a decline in the absolute consumption of key commodities 
such as steel, copper, fertilizer, timber, and paper. McAfee writes, 
“We invented the computer, the Internet, and a suite of other digital 
technologies that let us dematerialize our consumption: over time 
they allowed us to consume more and more while taking less and 
less from the planet.”2© How many devices on a pre-smartphone 
desk—calendar, clock, newspaper and magazines, reference books, 
landline phone—have been effectively replaced by the now 
ubiquitous device? Climate change eventually usurped the resource 
scarcity argument as a driving force of modern Down Wing 
environmentalism. Same with the notion that humanity remains on 
the verge of mass starvation. Ehrlich still believes, for instance, 
“There are too many super-consumers on the planet,” combining 
fears of overpopulation with capitalist overconsumption.2” (The 
World Counts organization runs a countdown clock showing that 


we're just a generation away before humanity runs out of food.)2° 
Meanwhile, a new Green Revolution is emerging. Chinese scientists 
report that by giving “a Chinese rice variety a second copy of one of 
its own genes, researchers have boosted its yield by up to 40 
percent,” according to Science.2? Researchers at the Innovative 
Genomics Institute estimate that CRISPR gene-editing technology 
could improve plant photosynthesis between 25 percent and 50 
percent.29 No doubt the starvation countdown clocks will continue 
counting down no matter what other green shoots of agricultural 
progress emerge. 

Myth #7: Economic growth is only about consumerism and 
materialism. Is an Up Wing, future-oriented society also one that’s 
more tolerant, more compassionate, and more democratic? Does it 
encourage us to be an open, “drawbridge down” country rather 
than an inward-looking “drawbridge up” country? There’s some 
evidence it does. In the 2005 book The Moral Consequences of 
Economic Growth, Harvard University economist Benjamin M. 
Friedman tells a compelling story about how economic growth 
boosts social justice, while economic hardship promotes retreat 
from such values as tolerance for racial and ethnic differences, 
concern for the poor and disadvantaged, and a respect for civil 
liberties. Friedman writes: 


The experience of many countries suggests that when a society 
experiences rising standards of living, broadly distributed across 
the population at large, it is also likely to make progress along a 
variety of dimensions that are the very essence of what a free, 
open, democratic society is all about... Conversely, experience 
also suggests that when a society is stagnating economically— 
worse yet, if it is suffering a pervasive decline in living 
standards—it is not only likely to make little if any progress in 
these social, political, and (in the eighteenth-century sense) 
moral dimensions; all too often, it will undergo a period of 
rigidification and retrenchment, sometimes with catastrophic 
consequences. °1 


It’s an appealing intuition that Friedman supports through a 
political and economic analysis of American and Western European 
history.°2 In the United States, the Civil Rights Act of 1875 


emerged from the post-Civil War industrial boom, just as the Up 
Wing post-World War II decades ended with the Civil Rights Act of 
1964, the Hart-Celler Immigration and Nationality Act of 1965, and 
Great Society programs such as Medicaid and Medicare. (I would 
also note that the United States ran a successful Space Race even as 
it also expanded civil rights and the welfare state, something left- 
wing critics of the current U.S. space effort seem to have forgotten.) 
On the other hand, economic downturns and volatility led to 
retrenchments, such as the reversal of minority voting rights that 
followed the panic of 1893 and the decline in support for 
affirmative action, welfare, and immigration after the stagflationary 
1970s. The rise of anti-immigration, white ethnic nationalism in the 
aftermath of the 2007-2009 global financial crisis and slow 
economic recovery would further seem to support Friedman. 
Imagine what America looks like after another decade of slow 
economic growth of the sort economists on Wall Street and in 
Washington are forecasting. It’s easy to think even more national 
populism and economic nostalgia would be in store, making even 
that slower pace of economic growth difficult to achieve. Ban 
immigration, for sure. But maybe also ban machines over fears of 
job displacement. It’s possible. “The hideous architecture reflects 
the hideous philosophy” was the reaction on Twitter last year by 
the culture editor of The Federalist, a popular Trumpy news site, to 
an automated McDonald’s concept store in Texas. °3 

No small benefit: Economic growth is supportive of democracy. 
A 2022 analysis by MIT economist Daron Acemoglu and a team of 
researchers establish that an association between exposure to 
democracy and support for democracy is driven almost entirely by 
people’s experience with successful democracy.34 In particular, it’s 
exposure to democratic regimes that deliver economic growth, 
peace, political stability, and public services that make people more 
willing to support democracy. In contrast, greater exposure to 
democracies that are hampered by stagnant economies, mired in 
political instability, or unable to provide public services doesn’t 
appear to increase support for democracy. To be clear, economic 
growth isn’t the only thing that matters. It’s part of a package of 
achievements that make people support democratic governance. 
And those achievements can create the societal readiness and trust 
needed to attempt the next moonshot project—or even build a new 
bridge or subway tunnel. “In a country where people don’t trust the 


government to be honest, or businesses to be ethical, or members of 
the opposite party to respect the rule of law, it is hard to build 
anything quickly and effectively—or, for that matter, anything that 
lasts,” argues Derek Thompson, staff writer at The Atlantic.25 

But some people seem to have an instinctual aversion to market 
capitalism, no matter the bounty it provides. They seemingly see 
the world of business as fundamentally grubby, one where greedy 
corporate executives crush workers, mislead consumers, cheat 
suppliers, and devastate communities in pursuit of maximizing the 
company’s share price. American political philosopher and market- 
capitalism critic Michael Sandel argues that humans must be treated 
as persons “worthy of dignity and respect,” rather than as 
“instruments of gain and objects of use.”2© To Sandel—and to Karl 
Marx, for that matter—market capitalism is inherently 
dehumanizing. Any heroes in this dystopian reality? Maybe mom- 
and-pop retailers in small towns and bodega owners in big cities. 
And Patagonia, the upscale outdoor clothing designer and retailer. 
But it’s a misguided view. For example, Fortune magazine annually 
compiles a list of the “Best Companies to Work For” that takes into 
account worker and customer satisfaction. And guess what? The 
market performance of these companies shows no conflict between 
the interest of labor and capital. A 2021 study analyzed a portfolio 
consisting of the companies on the Fortune list and found it has 
outperformed the broader market by two to three percentage points 
a year since 1984.37 As hedge fund manager Cliff Asness argues, “If 
the stock price is indeed the long-term value of the company, then 
things like treating customers well, compensating employees fairly, 
etc., are likely vital parts of maximizing the stock price.”2° An 
unsurprising result if you start from the premise that a business- 
loving society is chock full of virtue. Economist Deirdre McCloskey 
has written beautifully of such virtues: 


[T]he Prudence to buy low and sell high... to trade rather than 
to invade, to calculate the consequences, to pursue the good 
with competence... the Temperance to save and accumulate, of 
course. But it is also the temperance to educate oneself in 
business and in life, to listen to the customer, to resist the 
temptations to cheat, to ask quietly whether there might be a 
compromise here... the Justice to insist on private property 
honestly acquired. But it is also the justice to pay willingly for 


good work, to honor labor, to break down privilege, to value 
people for what they can do rather than for who they are, to 
view success without envy... the Courage to venture on new 
ways of business. But it is also the courage to overcome the fear 
of change, to bear defeat unto bankruptcy, to be courteous to 
new ideas, to wake up next morning and face fresh work with 
cheer... the Love to take care of one’s own, yes. But it is also a 
bourgeois love to care for employees and partners and 
colleagues and customers and fellow citizens, to wish all of 
humankind well, to seek God, finding human and transcendent 
connection in the marketplace... the Faith to honor one’s 
community of business. But it is also the faith to build 
monuments to the glorious past, to sustain traditions of 
commerce, of learning, of religion, finding identity in 
Amsterdam and Chicago and Osaka... the Hope to imagine a 
better machine. But it is also the hope to see the future as 
something other than stagnation or eternal recurrence, to infuse 
the day’s work with a purpose, seeing one’s labor as a glorious 
calling.39 


Lovely words, but also ones supported by hard evidence, not 
just philosophical preference. In the 2022 paper “The Moral Costs 
of Markets: Testing the Deterioration Hypothesis,” researchers 
Justin Callais of the University of Louisiana and Colin Harris and 
Ben Borchard of St. Olaf College examine the notion put forward by 
capitalism critics that markets push aside and undermine existing 
moral values, resulting in moral deterioration.49 Do we lose our 
souls in pursuit of higher living standards? Callais, Harris, and 
Borchard compare countries’ trends toward or away from market 
capitalism over time, as measured by the Fraser Institute’s 
Economic Freedom of the World index, against their responses to 
various values issues—trust, discrimination, ethics—in the World 
Values Survey, administered every three to five years. From the 
paper: “We find that becoming a more market-oriented society does 
not cause a significant reduction in a society’s moral values.” 
Growth is good, for our body, minds, and souls. 


EIGHT 


The Most Important Reason to Embrace Up 
Wing Growth 


The benefits of economic growth, driven by technological progress, 


are myriad. Growth raises living standards, makes us healthier, and 
creates a more interesting world of greater fairness, tolerance, and 
opportunity. Even during the ongoing Great Downshift, Americans 
are better off than they used to be across all those metrics, as I 
highlighted in the previous chapter. And globally, the decline in 
extreme poverty has been nothing short of miraculous thanks to 
faster growth enabled by tech progress—including global 
communication and the standardized shipping container—especially 
in Asia. Yet as important as all those things are, and as important as 
future advances might be, we shouldn’t ignore the most important 
benefit of all: an Up Wing society is one capable of solving big 
problems, even if those problems are unforeseen or poorly prepared 
for. An Up Wing society is a more resilient society. 

The COVID-19 pandemic has provided ample proof of this. Who 
can forget all the criticism of our preparedness in the country 
during 2020? Not enough high-quality masks and other personal 
protective equipment, too few ventilators, too few respiratory 
specialists, a shortage of disinfectant wipes. In a June 2020 piece, 
“We Are Living in a Failed State” for The Atlantic, journalist George 
Packer wrote, “Every morning in the endless month of March, 
Americans woke up to find themselves citizens of a failed state.... 
When test kits, masks, gowns, and ventilators were found to be in 
desperately short supply, governors pleaded for them from the 
White House, which stalled, then called on private enterprise, 
which couldn’t deliver. States and cities were forced into bidding 


wars that left them prey to price gouging and corporate 
profiteering. Civilians took out their sewing machines to try to keep 
ill-equipped hospital workers healthy and their patients alive. 
Russia, Taiwan, and the United Nations sent humanitarian aid to 
the world’s richest power—a beggar nation in utter chaos.” ! 
America’s apparent lack of preparedness was even more striking 
given how predictable the pandemic was. The twenty-first century 
had already experienced several dangerous global outbreaks: SARS 
in 2004, H1N1 in 2009, and the Ebola outbreak in 2015. (When the 
coronavirus hit, my family was lucky to still have several boxes of 
N95 masks left over from the 2009 avian flu episode.) And after 
each of these events, global health experts warned of worse to 
come. The world was long overdue for a far more serious pandemic, 
something more like the influenza pandemic of 1918. Global health 
organizations and think tanks prepared numerous studies in the 
years leading up to COVID-19, warning about a systemic lack of 
preparedness. Then there’s the reality that those previous outbreaks 
led twenty-first-century American popular culture to obsess about 
the idea of a mysterious, apocalyptic virus—although it may turn 
you into a zombie after killing you. And still, we weren’t ready. 
While U.S. preparedness may have fallen far short of our 
expectations and may have been inadequate on some absolute level, 
it actually wasn’t so bad compared to other nations. In 2019, the 
Johns Hopkins Center for Health Security helped develop a measure 
of pandemic preparation, the Global Health Security Index, which 
measured and ranked 195 countries across dozens of indicators such 
as “Does the country have a national law requiring prescriptions for 
antibiotics?” and “How many hospital beds per capita does the 
country have?”2 The country that ranked highest for pandemic 
preparedness? The United States. The lowest? Equatorial Guinea. 
Still, as George Mason University economists Robert Tucker Omberg 
and Alex Tabarrok observe in their 2022 analysis “Is It Possible to 
Prepare for a Pandemic?,” the United States has a far higher 
COVID-19 death rate per capita than Equatorial Guinea.? Their 
overall finding is that “almost no form of pandemic preparedness 
helped to ameliorate or shorten the pandemic. Compared to other 
countries, the United States did not perform poorly because of 
cultural values such as individualism, collectivism, selfishness, or 
lack of trust.... A final lesson may be that a pandemic is simply one 
example of a low-probability but very bad event. Other examples 


which may have even greater expected cost are super-volcanoes, 
asteroid strikes, nuclear wars, and solar storms. Preparing for X, Y, 
or Z may be less valuable than building resilience for a wide variety 
of potential events.” 

So when you consider the idea of “building resilience for a wide 
variety of potential events” and, as the researchers also conclude 
that “vaccination was by far the best weapon against the virus,” it’s 
hard to avoid concluding that what really matters is a country’s 
wealth and technological capability. It was the United States that 
both developed mRNA vaccines and created a $20 billion public- 
private partnership, Operation Warp Speed, to accelerate their 
development and manufacture, saving an estimated 140,000 
American lives between December 2020 and May 2021, plus nearly 
$2 trillion in economic benefits.4 

Rich, technologically advanced nations have options. Assuming 
decent governance, they can deploy vast resources and know-how 
to solve problems as they happen. They don’t need perfect foresight 
and planning, which is impossible anyway. We don’t know all the 
existential challenges ahead. Nor do we understand the exact nature 
of the challenges we’re already facing. And even when our 
understanding seems sound, human flaws impede our response. 
We're bad at properly assessing and addressing catastrophic risks, 
especially ones that are extremely rare (nuclear accidents), are 
likely not to happen for a long time (the worst impacts of climate 
change), and are outside our personal experience (nuclear, climate 
change, asteroid strike). We sometimes even fail at dealing with risk 
when the possible event meets none of those criteria (rare, distant, 
strange) such as the pandemic. 


In the previous chapter, I wrote about alternate history: what if 
the Industrial Revolution had occurred two thousand rather than 
two hundred years ago—and why it didn’t. In a similar vein, here 
are four other thought experiments of more recent vintage, which 
suggest the power and benefits of technology-driven economic 
growth: 

Global warming 1900. “Three things exercise a constant 
influence over the minds of men,” the philosopher Voltaire 


observed in 1704. “Climate, government and religion.”° Some 150 
years late, humanity gained a key insight into the first item on that 
list. Swedish chemist Svante Arrhenius, eventually that nation’s first 
Nobel laureate, was the first scientist to roughly calculate the 
impact of rising levels of atmospheric carbon dioxide on Earth’s 
surface temperature. But as significant as that advance was in 1896, 
it was not until the postwar decades that scientists understood two 
key facts: First, humanity was increasing the amount of heat- 
trapping greenhouse gases in the atmosphere.© Second, Earth’s 
climate can change significantly within the span of a human life, 
not just over thousands of years. But what if that information had 
been known a century earlier? And what if the sort of scary impacts 
from climate change, such as rising sea levels and deadly drought, 
forecasted to occur over the next century had actually started to 
happen a century ago? What could we have done in a world that 
had only recently invented the combustion engine, discovered 
radioactivity, and begun the long process of electrification? Even 
building sea walls to protect miles of low-lying coastal areas 
would’ve been out of reach of all but the wealthiest nations. 
Physicist David Deutsch has observed: “All relevant machines were 
underpowered, unreliable, expensive, and impossible to produce in 
large numbers. An enormous effort to construct a Panama Canal 
had just failed with the loss of thousands of lives and vast amounts 
of money, due to inadequate technology and _ scientific 
knowledge.”” The one bit of good news here is that the first modern 
air conditioner was invented in 1902 by engineer Willis Haviland 
Carrier. So maybe a warming planet would’ve prompted greater 
research and resources into the technology so that it became 
widespread in the 1930s and 1940s rather than the 1960s and 
1970s. Today, however, not only do we have A/C and a growing 
number of clean energy options, there’s also the growing possibility 
of climate engineering, such as spraying tiny particles in the 
stratosphere to reflect sunlight away from Earth and cool the planet 
or removing carbon from the atmosphere through direct air capture. 
(DAC, by the way, might use more energy than is now used to 
power all current homes, which makes environmentalist opposition 
to nuclear power even more short sighted.) 

Energy collapse 2008. In the late 2000s, there was widespread 
and growing concern, prompted by sharply rising oil prices, that 
global oil and gas production was maxing out and would soon roll 


over into permanent decline. After the 1970s energy shock, crude 
oil prices headed steadily lower, bottoming at $20 a barrel in 2001. 
Then they started rising again, tripling by 2006 and then rocketing 
even higher to a record $147 a barrel in July 2008. Middle East 
tensions and demand from China’s booming economy were among 
the causal factors cited at the time—but also fears about declining 
oil production. Those years of rising prices revived Down Wing 
thinking about the threat of resource depletion that had dominated 
the 1970s. “The global surge in commodity prices is reviving a 
question we haven’t heard much since the 1970s: Will limited 
supplies of natural resources pose an obstacle to future world 
economic growth?” asked columnist Paul Krugman in 2008.2 The 
same year saw the premier of the new James Bond film Quantum of 
Solace, which took the idea that the world was running out of oil as 
a given and used it as a core plot point. 

Many gloomsayers glommed onto the analysis of journalist 
James Howard Kunstler as laid out in his 2005 book The Long 
Emergency: Surviving the End of Oil, Climate Change, and Other 
Converging Catastrophes of the Twenty-First Century. That title alone 
gives the flavor of Kunstler’s analysis. In one interview, he warned 
that due to a growing oil shortage, “the complex systems that we 
rely on for daily life are going to start destabilizing and wobbling. 
They will mutually amplify their instabilities and many will reach a 
state of dysfunction.” !9 The vast, suburban, consumerist American 
middle class—one relying on global supply chains for their cheap 
Walmart shopping habit—would return en masse to an agricultural, 
self-sustaining way of life more typical of 1900 America. As 
Kunstler later put it, “[Suburbia] has three probable destinies: 
slums, salvage operations, and ruins, perhaps in that order.”!! Also: 
only the rich could afford to drive. Also: many of us will probably 
die. 

Well, the suburbs are still here. Crude oil fell back to nearly $30 
by the end of 2008 as the world became gripped by the global 
financial crisis and economy after economy fell into recession, 
reducing global energy demand. But economic recovery didn’t send 
oil prices back to stratospheric levels of peak oil because peak oil 
theory was flawed. What the energy pessimists didn’t anticipate was 
the powerful combination of government scientific research and 
private-sector entrepreneurship and innovation. The result of that 
combo—something I would argue is second only to the internet as 


the key technological advance of the past four decades—allowed 
drillers to access and extract oil and gas from shale rock in areas 
such as the Permian Basin, stretching from Texas to New Mexico. 
Overall, the shale revolution boosted U.S. oil and gas production by 
60 percent before the economic shocks of the coronavirus 
pandemic.!2 What’s more, the shale revolution reduced energy- 
related greenhouse gas emissions by substituting cleaner natural gas 
for coal. Even better, the technical advances of the shale revolution 
are now being used by the emerging advanced geothermal energy 
sector, which holds out the promise of clean, abundant energy at 
any time, anywhere on the planet. 

Coronavirus 2010. When news of a “mystery virus” outbreak 
in Wuhan, China—a city of 11 million that few Americans had ever 
heard of—began penetrating our collective consciousness in 
January 2020, many of us (my family included) turned to Netflix 
and watched the 2011 film Contagion. Whatever exactly was 
happening in Wuhan and those suspicious wet markets, most of us 
were confident it would never turn into the sort of pandemic 
depicted in the movie. So, at least at first, Contagion seemed like 
mere escapism. By the end of March, however, it started to seem 
prophetic as schools closed, people began hoarding supplies, 
governments began instituting lockdowns, and conspiracy theories 
ran wild. And we kept watching Contagion, making the decade-old 
film consistently one of the most popular on streaming services. !° 
But what if COVID-19 had struck in 2010, the year before Contagion 
was released? Moderna was formed only that year after Stanford 
researcher Derrick Rossi pitched a Boston-based venture capital 
firm on his idea for using a genetic molecule called messenger RNA 
as a virus-fighting catalyst for the body’s immune system. If this 
virus had hit in 2010, only the older and slower method of vaccine 
development as seen in Contagion—stimulating the body’s immune 
system by injecting inactive or weakened viruses—would’ve been 
pursued. 

This is pretty incredible: analysis from the Center for Global 
Development finds that with previous vaccines for which there’s 
data, the average period between microbe isolation and vaccine 
development was forty-eight years, with a record of about four 
years (the mumps in the 1960s).!4 What’s more, the average time 
between vaccine development and 40 percent population coverage 
was forty-two years, with a record of fourteen years for rotavirus. 


For COVID-19, the period between microbe isolation and a vaccine 
was less than a year, according to the report. And it was just eleven 
months between vaccine development and 40 percent coverage. 
Warp speed progress, indeed. 

Deep impact 2023. Humanity is living on borrowed time. How 
much time, exactly, no one knows. But eventually another very big 
hunk of rock or chunk of ice will slam into the third planet from the 
sun. Earth is immersed in a swarm of such objects. And we have 
pondered the possibility of catastrophic impact since at least the 
Great Comet of 1680. It was the first comet discovered by a 
telescope and was studied by both Edmond Halley and Isaac 
Newton. Newton was later persuaded by his friend William 
Whiston, a mathematician, that the comet’s close passage to Earth 
four thousand years earlier had caused the Great Flood mentioned 
in the Holy Bible.!° For centuries after, humanity was no more able 
to deflect a dangerous space object than they were in Newton’s 
time. Consider: if the comet that on June 30, 1908, vaporized over 
Tunguska, Siberia—releasing one thousand times more energy than 
the Hiroshima atomic bomb—had entered the atmosphere four 
hours earlier, it would’ve exploded over London, which lies on the 
same latitude. And for decades after the Tunguska blast—despite all 
the advances in astronomy and space flight—we’re no better able to 
deflect a dangerous space object even if given several years of 
warning. More than eight decades later, on March 23, 1989, a 
football field-sized asteroid, called Asclepius after the Greek 
demigod of medicine, passed within 425,000 miles of Earth.!© 
Although outside of the moon’s orbit, it was considered a close call 
—at least once astronomers figured out what happened nine days 
after Asclepius’s closest approach to Earth. By one estimate, a rock 
that size could generate an energy release equal to a theoretical six- 
hundred-megaton atomic bomb, ten times the impact of the biggest 
hydrogen bomb exploded, the Soviet Union’s Tsar Bomba in 1961, 
and sixty times that of the nickel-iron meteorite that fifty thousand 
years ago blasted a crater some four thousand feet in diameter and 
nearly six hundred feet deep in the desert of what is now northern 
Arizona. Had Asclepius slammed into the planet, it would’ve 
excavated a crater 10 miles wide and a mile deep. 

What’s more, we may be in greater danger than we’ve 
previously assumed because Earth’s large impact craters are bigger 
than previously thought, according to a recent NASA analysis. !7 


The larger size suggests the impacts were far more violent events 
than scientists had calculated. Given that reality, how sophisticated 
are our current asteroid deflection capabilities? In September 2022, 
NASA crashed a 1,300-pound probe into Dimorphos, a space rock 
just five hundred feet wide, that was orbiting a larger asteroid 
called Didymos, altering the small rock’s orbit. “This mission shows 
that NASA is trying to be ready for whatever the universe throws at 
us,” said NASA administrator Bill Nelson at the time. “NASA has 
proven we are serious as a defender of the planet.!® This is a 
watershed moment for planetary defense and all of humanity.” The 
phrase “trying to be ready” is key here. Earth remains as deeply 
vulnerable to stray asteroids and comets as it was in 1908 or ever. 


The Bowthorpe Oak near Lincolnshire, a county in England’s 
East Midlands, running along the North Sea, is thought to be the 
country’s oldest oak. It’s more than a thousand years old. Locals 
were enjoying its shade when Vikings were still raiding the island’s 
coast. The tree sits by itself now, but trees do better together. When 
you see a thriving, healthy forest of oaks, it means that it consists of 
a population of trees well suited to that particular environment—at 
least if that environment remains stable. But what if that 
environment suffers a sudden shock, like a powerful storm? Trees 
can maintain their stability under high winds, especially when 
standing together, but if they break, that’s it. The damage is 
irreversible. Once the storm passes, a shattered forest remains. Now 
consider the humble blade of grass. It’s less stable day-to-day than 
the mighty oak as it sways with every breeze, bending this way and 
that, to and fro, without breaking. Even hurricanes can do their 
worst, but the blade abides. A blade’s lack of stability is the very 
thing that gives it resilience. Stability can be destabilizing, to 
paraphrase economist Hyman Minsky, who _ specialized in 
examining the nature of financial crises. 

It’s much the same with a wealthy, technologically progressive 
society. Although the dynamism generated by the advanced 
economies of such societies can be disruptive—jobs come and go, 
industries and cities rise and fall—instability and churn also 
produce long-term resilience through the generation of wealth and 


technology. Such societies have the resources to adapt and thrive in 
the face of challenges both predictable and unpredictable. Political 
scientist Aaron Wildavsky was pro-grass rather than pro-tree as a 
societal model. In Searching for Safety, he outlined two strategies for 
dealing with risk.!9 One is anticipation: developing models, plans, 
and policy agendas so a society can predict and prevent potential 
dangers. The other is resilience: building the capacity to effectively 
and flexibly respond to dangers, either unanticipated or ones that 
play out in unanticipated ways, after they emerge and learning to 
bounce back. Anticipation is about avoidance. Resilience is about 
response. Of the two strategies, anticipation might seem the 
obviously preferable approach. If one can accurately forecast future 
dangers and avoid some damaging result, why not do so? 

But that is the tree model of thinking! There are a lot of 
potential challenges and dangers out there. Which are most likely to 
occur and which will be the most harmful? In the 2020 book The 
Precipice: Existential Risk and the Future of Humanity, “longtermist” 
philosopher Toby Ord explores numerous natural and human-made 
threats either to modern civilization or humanity’s existence. And 
there’s an uncomfortably large number of them: asteroids and 
comets, supervolcanic eruptions, stellar explosions such as 
supernovas and gamma-ray bursts near our solar system, nuclear 
war, climate change, pandemics natural and engineered, hostile AI, 
a totalitarian surveillance state, and extraterrestrial contact. When 
he adds up his best guesstimates of all those existential risks, he 
figures there’s a one-in-six chance of an existential catastrophe over 
the next hundred years.29 Some of those risks worry Ord more than 
others. An all-out nuclear war may seem like it would end 
humanity, but Ord thinks that while billions would die, there’s a 99 
percent chance humanity would endure.2! Although climate change 
is often talked about as an existential risk, he thinks it difficult to 
come up with plausible scenarios that scientists think would cause 
the unrecoverable collapse of civilization or the extinction of 
humanity, dire though some of the outcomes could be. He’s far 
more worried about engineered pandemics and about unaligned 
artificial intelligence—two things that aren’t going to kill us this 
year or next year but over the next few decades could become 
serious threats. 

So what to do? Perhaps bold action on all fronts to either 
extinguish the potential threat (outlaw genetic editing, ban further 


AI advances, shutter SETI). Or perhaps prepare society for it 
(subsidize existing and well-understood technologies, build a 
network of deep bunkers for millions so civilization could carry on). 
Of course, there are trade-offs to these actions. Resources are 
limited and might be wasted on false leads. Some measures will 
have pitfalls. Banning emerging technologies would also mean 
losing their benefits. Ord himself is no Luddite. I asked him about 
banning or suppressing technologies such as AI or genetic editing 
because they’re just too risky. But he rejected that approach. “If 
there was a fundamental kind of renunciation of technological 
progress,” he said, “I think that itself would destroy our future 
potential—we would achieve only a tiny fraction of what we could 
have done if we were to do that.”22 (Hopefully, I have been at least 
somewhat successful in outlining how grand that potential might 
be.) Again, stability and preserving the status quo may seem like 
the safest path. Back to trees: always quickly extinguishing a forest 
fire may, counterintuitively, be the riskiest long-term move if the 
result is a build-up of leaves and fallen branches on the forest, 
which are fuel for a truly devastating and massive blaze. Likewise, 
quashing tech progress might set the stage for a truly devastating 
crisis where we lack the tools to tackle it. Some environmentalists, 
for example, are deeply against solar radiation management, a type 
of geoengineering where particles of some sort would be sprayed 
into the atmosphere and then reflect sunlight back into space. A bit 
less sunlight hitting the planet would help offset global warming 
from carbon emissions. Of course, maybe there would be unforeseen 
consequences, especially if a rogue nation or individual decides to 
go it alone. Then again, it would be a nice option to have in our 
toolbox if the climate should become more chaotic than climate 
models currently suggest. 

Adding to the complexity of our choices is that each course of 
action also interacts with existing patterns of life and creates new 
developments that we do not yet understand but that may turn out 
to be harmful. All actions, including those that are intended to 
increase safety, are potential hazards. Should we always reduce risk 
in advance, or is it sometimes better to enable people to cope in a 
resilient fashion with dangers when, as, and if they manifest 
themselves, Wildavsky writes, “doing as much as we can, ruling out 
only high probability dangers that we can effectively prevent and 
relying otherwise on our ability to deal with harms as they 


arise?”23 When you boil it down, proponents of an overweighting 
of anticipation and the precautionary principle, with their emphasis 
on avoiding risk, are creating a recipe for stagnation and stasis. 
According to Wildavsky: “If you can do nothing without knowing 
first how it will turn out, you cannot do anything at all. An indirect 
implication of trial without error is that if trying new things is made 
more costly, there will be fewer departures from past practice; this 
very lack of change may itself be dangerous in forgoing chances to 
reduce existing hazards.”24 

Avoiding innovation and progress for their potential risk may 
be the riskiest strategy of all. That notion is really at the heart of 
the proactionary principle, the counterpart of the precautionary 
principle, which seeks to minimize harm by avoiding policies whose 
worst outcomes are uncertain. The proactionary principle embraces 
uncertainty and risk as opportunities for enhancing human welfare 
and giving us the tools to meet big challenges and problems. The 
proactionary principle doesn’t deny or dismiss the potential 
problems that science and innovation can cause. Rather, it 
encourages us to face them head-on and find solutions that can 
benefit everyone. It also empowers us to use our God-given 
creativity and intelligence to shape our own future, rather than 
letting others decide for us or leaving things to chance. It’s a way of 
making the most of our potential as human beings, rather than 
settling for less or fearing for worse. Captain Kirk has it right again: 
“You know the greatest danger facing us is ourselves, an irrational 
fear of the unknown. But there’s no such thing as the unknown— 
only things temporarily hidden, temporarily not understood.” 2° 

Which approach seems to better approximate the reality in 
which human society exists? Anticipation strategies seek to 
maximize stability. The less fluctuation the better. Resilience 
attempts to accommodate variability in the environment. Which 
approach seems to better approximate the reality in which human 
society exists? Whichever answer a society sees as more logical, 
humanity sees as more compelling, is pretty important given the 
stakes. “The future is vast,” writes economist Max Roser of Our 
World in Data, a claim backed up, not surprisingly, with data and 
math.2© Consider: the lifespan of the typical mammalian species is 
about a million years. With 200,000 years already in the books, the 
kind of mammal running this planet has about 800,000 years still 
ahead. If the global population of human mammals stabilizes at 


around 11 billion as predicted by the UN with, say, a fifteen-year 
rise in the global life expectancy to eighty-eight, that means the 
next 800,000 years will see another 100 trillion people coming 
online. But what if we really get our act together and learn how to 
prevent space rocks from smashing into us? Maybe then that 
million-year lifespan turns into a billion-year lifespan. There will be 
lots of changes, including continents shifting and mountain ranges 
rising and falling. But humanity will keep on keepin’ on in this 
future where 125 quadrillion children will be born. And if we can 
make it as long as the sun burns, we're talking about 625 
quadrillion children. According to Roser: “If the current world 
population was represented by a tiny beach of one square meter, 
then 625 quadrillion people would make up a beach that is 17 
meters wide and 4600 kilometers long. A beach that stretches all 
across the USA, from the Atlantic to the Pacific coast.”27 And that 
could be just the start if we leave this planet. The stars are our 
destination. Our future is vast. The risks are vast. The opportunities 
are vast. Let’s make good choices for ourselves and our kids! 


NINE 


Why Up Wing Progress Is Possible 


The computer, especially when it combined with the internet in 
the 1990s, is the general purpose technology (GPT)—again, the 
kind of invention that has a broad and significant impact on an 
economy and our everyday lives—that drove the Information and 
Communications Technology Revolution.! And while its measurable 
impact on productivity and economic growth may underwhelm as 
compared to some previous GPTs, such as electrification and the 
internal combustion engine, at least it’s given Hollywood a 
seemingly can’t-miss cinematic villain: the evil (or at least terribly 
misguided) supersmart networked computer. Artificial intelligence 
that has broken bad and broken out. The breakthrough AI cinematic 
performance was arguably HAL (Heuristically programmed 
ALgorithmic computer) 9000 in 2001: A Space Odyssey. And ’80s 
kids will surely remember the military supercomputer WOPR (War 
Operation Plan Response, pronounced “whopper”) that almost 
launched a nuclear war in 1983’s WarGames. The following year 
came a movie that firmly established malevolent machines as movie 
money-makers. In Terminator, the first entry in the film, television, 
and video game franchise, we find out that the Pentagon’s fictitious 
Global Digital Defense Network computer system, also known as 
Skynet, accomplished what WOPR didn’t. And once the Cold War 
ended—taking the Soviets off the table as dangerous baddies with 
world-dominating ambitions—the Technological Singularity became 
a frequent go-to villain. Lots of us now believe that should 
computers ever wake up and become sentient, these brilliant 
machines will be super-intelligent sociopaths. Job _ one: 
exterminating their only rivals, as in the world of Terminator, or 
enslaving us, as in the world of The Matrix. The Singularity would 


mark the end of history, at least for humans. Recent advances in AI 
guarantee that apocalyptic AI doomerism will continue to be a 
popular Down Wing theme in our popular culture, though the 
COVID-19 pandemic will no doubt give new life to zombie and 
other disease-outbreak media. The Last of Us will hardly be the last. 

But AI, whether equal to or even exceeding human intelligence, 
doesn’t have to be villainous despite what Hollywood suggests. 
Such technology could be a powerful tool to help humanity create a 
more prosperous and opportunity-filled world and then solar 
system. There’s some sci-fi speculation about this more Up Wing 
scenario, mostly in books rather than films and television, but not 
much overall. Here’s the problem: with the Singularity, writes sci-fi 
writer Vernor Vinge in his classic essay on the subject, comes “a 
throwing-away of all the human rules, perhaps in the blink of an 
eye—an exponential runaway beyond any hope of control.”2 To 
describe a post-Singularity world is a tough task for any author, sort 
of like describing heaven. (Indeed, the concept and the notion of 
the Singularity and post-humanity both have religious overtones.) 
That’s why even the most imaginative writers tend to stick to the 
events leading up to the Singularity or the moment of awareness 
rather than spending much time in a post-Singularity world—at 
least one that isn’t apocalyptic. 

The chances of a world with human or superhuman-level AI 
probably aren’t zero, however. While Bill Gates doesn’t think the 
recent generative AI breakthroughs “have moved us substantially 
closer to strong AI,”° researchers at the company he co-founded are 
less skeptical. “Given the breadth and depth of GPT-4’s capabilities, 
we believe that it could reasonably be viewed as an early (yet still 
incomplete) version of an artificial general intelligence (AGI) 
system,” concluded a group of scientists at Microsoft Research in 
early 2023.4 AGI is the ultimate mission of ChatGPT creator 
OpenAI. The company’s CEO, Sam Altman, has repeatedly said AGI 
is achievable, even inevitable, whatever the concerns of some 
worried critics: “Technology happens because it is possible.”° 

For now, AGI is still science-fictional, but some serious 
economists have found the notion of such a technological leap 
igniting insanely fast economic growth to be a subject worthy of 
scholarly consideration. Economist Robin Hanson of George Mason 
University has envisioned a bio-digital breakthrough that would 
enable the human brain to be infinitely copied into a computer- 


based emulation. Now it’s not quite the Singularity. Those computer 
brains, in his scenario, would be only as smart as human ones. But 
they would run faster and there would be lots of them, so the 
economy could grow much faster with all of them researching and 
solving our most challenging problems. Hanson speculates that such 
an advance would lead to global economic output doubling every 
two weeks.© With that kind of growth, economic statistics would be 
obsolete. The whole world would be constantly changing almost in 
the blink of an eye. The idea of smart machines totally replacing 
workers also features in “The Future of U.S. Economic Growth,” by 
economists John Fernald of the San Francisco Fed and Charles I. 
Jones of Stanford University. They consider a scenario where 
“artificial intelligence and machine learning could allow computers 
and robots to increasingly replace labor in the production function 
for goods... [And] if capital can replace labor entirely, growth rates 
could explode, with incomes becoming infinite in finite time.”7 

But we don’t need the Singularity or even something just short 
of it to create a fantastic future. We only need the sort of economic 
and tech-driven productivity growth that has already happened in 
the real world—although that happening again with the American 
economy would stun many forecasters given current expectations. 
The consensus of economists on Wall Street and in Washington is 
that U.S. economic growth will hover a touch below 2 percent 
annually, adjusted for inflation, over the long term. A reasonable 
goal would be to try to double that pace through faster labor 
productivity and faster Technologically Futuristic Productivity 
growth. That pace is about what the American economy did in the 
Up Wing 1960s and 1990s.° The difference between an economy 
growing at 2 percent for the next fifty years and growing at 4 
percent over that span is massive—a $60 trillion economy in 2076 
versus $160 trillion. In the former case, there would be economic 
progress, but it would be so slow that it might seem like stagnation 
to most people. In the latter Up Wing scenario, however, it might 
well seem like America was on the fast track toward a Star Trek- 
esque world. 


Big Gains from Small Improvements 


We need big ideas, of course, but even smaller ones can play an 
important part. During the pandemic, chipmaker Intel used 


machine-learning models to help identify alternative supply chain 
routes to avoid disruptions at factories in China.? At megabank 
JPMorgan, machine-learning systems have allowed for the approval 
of 1 million “good” customers who might otherwise have been 
declined, while an equal number of fraudulent applications were 
turned down.!° Big Oil is looking to artificial intelligence to help 
predict equipment problems and increase oil and gas output. 
Mercedes is converting “dumb” robots on its production line into 
human-operated, Al-assisted “cobots.” This enables a high level of 
customization such that “no two cars coming off the production line 
are the same,” according to a report in Harvard Business Review. 
New generative AI tools may or may not be the next step toward 
human-level AI. But even myriad minor impacts such as helping 
real estate agents quickly write online house listings!2 or reducing 
the cost of creating professional-quality computer images will add 
up.13 

The many possible applications of AI/ML are what give it the 
potential to be a GPT that extends and accelerates the ICT 
Revolution. They either make existing things work better or make 
things possible that weren’t possible before. And that often takes a 
lot of time. “It was clear that electricity would be a transformative 
technology by the end of the 1870s,” explains AI expert and data 
scientist Avi Goldfarb at the University of Toronto’s Rotman School 
of Management.!4 “It didn’t hit half of US factories until the 
1920s.” But as electric power slowly diffused throughout the 
economy, its impact as a GPT became obvious. Goldfarb continues, 
“Electric power led to innovation in power generating and 
transmission, but also to innovation in electric light, home 
appliances, and machine tools.” But none of that was obvious at 
first. It never is with GPTs. That said, Goldfarb is optimistic that AI/ 
ML will be an important GPT. 

How important? How much more productivity growth? There 
are plenty of guesstimates. Maybe AI/ML’s impact will be like that 
of robots, which one study found may have added 0.4 percentage 
points of annual GDP growth between 1993 and 2007 on average 
for seventeen advanced economies.1° Tamay Besiroglu, an 
economist and researcher at MIT’s Computer Science & Artificial 
Intelligence Laboratory, sees perhaps a 25 percent chance that AI 
will boost TFP growth—say, reverting to the 2.0 percent to 2.5 
percent rate observed before the productivity slowdown that 


occurred in the early 2000s—by the end of the 2020s.!© And that’s 
not nothing. Such an acceleration would equate to a $10 trillion 
increase in U.S. GDP between now and 2030, or about $15,000 per 
household.!7 But Besirgolu is more hopeful for the years beyond 
that. “Over longer timescales—say, 15 or 30 years—I think there 
are good reasons to expect that conservative extensions of current 
deep learning techniques will be generally useful and reliable 
enough to automate a range of tasks in sectors beyond IT; notably 
in manufacturing, energy and science and engineering. Concretely, I 
think it is more likely than not that over such a time frame AI 
productivity effects will dominate the productivity effects that 
computers had in the late 20th century.” 

But no one knows for sure. As economists John Fernald and 
Charles Jones conclude in their 2014 paper, AI introduces “a 
fundamental uncertainty into the future of growth.”!8 GenAlI, just 
one kind of AI and machine learning, provides ample evidence of 
that “fundamental uncertainty.” In March 2022, Metaculus, a 
platform that crowdsources, aggregates, and scores a community of 
forecasters, had a consensus forecast that AGI would be “devised, 
tested, and publicly announced” by July 2057. Just twelve months 
later, that date had been pulled forward to February 2032.19 The 
catalyst for the twenty-five-year change in expectations was the 
emergence and rapid improvement in GenAI models, starting with 
OpenAI’s announcement of ChatGPT in November 2022. 

Yet even if that new AGI forecast turns out to be overly 
ambitious, GenAI might already be consequential enough to end the 
Great Downshift. “Despite significant uncertainty around the 
potential of generative AI, its ability to generate content that is 
indistinguishable from human-created output and to break down 
communication barriers between humans and machines reflects a 
major advancement with potentially large macroeconomic effects,” 
concluded the Goldman Sachs economics team in a March 2023 
analysis.2° Specifically, GS thinks GenAI could boost annual U.S. 
labor productivity growth by just under 1% percentage points over 
a decade following widespread business adoption. In other words, 
GenAI alone—excluding any other pro-productivity impact from 
other variants of AI/ML or robotics—could return productivity 
growth to the 3 percent or higher pace seen during previous Up 
Wing periods. Or even better. Depending on GenAl’s capability to 
automate and complement tasks and how deeply it penetrates the 


economy, GS thinks 3 points of faster productivity growth is 
possible. Such a gain would put overall economic growth back to 
where it was in the 1960s, around 4.5 percent. Remember, current 
long-term growth forecasts are less than 2 percent. That pace of 
economic acceleration would finally return the American economy 
to the growth path assumed by the optimists of Up Wing 1.0 and 
2.0. 

Some people are quite certain of what the future holds, 
however. A frequently cited analysis by Down Wing techno- 
pessimists is a 2005 paper by physicist Jonathan Huebner, of the 
Pentagon’s Naval Air Warfare Center. In it, Huebner presents two 
big claims. The first: “The rate of innovation peaked in the year 
1873 and is now rapidly declining.”2! (He arrives at this claim by 
comparing major innovations and scientific advances to that of 
world population.) The second: “This decline is most likely due to 
an economic limit of technology or a limit of the human brain that 
we are approaching. We are now approximately 85 percent of the 
way to this limit, and the pace of technological development will 
diminish with each passing year.” Huebner summed up his views in 
an interview with New Scientist: “My feeling is we’ve discovered 
most of the major branches on the tree of technology.” 22 

All of which reminds me of an apocryphal quote from the 
commissioner of the U.S. patent office in 1899: “Everything that can 
be invented has been invented.”2° That wasn’t true then, and it’s no 
closer to being true today even after more than another century of 
discovery, invention, and innovation. As economist Paul Romer 
writes, “Every generation has perceived the limits to growth that 
finite resources and undesirable side effects would pose if no new 
recipes or ideas were discovered. And every generation has 
underestimated the potential for finding new recipes and ideas. We 
consistently fail to grasp how many ideas remain to be 
discovered.”24 

Romer famously compares innovation to numerous recipes 
combining and recombining elements from the periodic table. The 
number of possible recipes for mixing elements grows very fast as 
you add more elements, a “combinatorial explosion.” Romer: “Once 
you get to 10 elements, there are more recipes than seconds since 
the big bang created the universe. As you keep going, it becomes 
obvious that there have been too few people on earth and too little 
time since we showed up, for us to have tried more than a 


minuscule fraction of all the possibilities.”25 


Infinite Combinations and Economic Acceleration 


The way we can combine and recombine elements, objects, and past 
innovations is only limited by our imagination and the laws of 
nature as we currently understand them. Even better, our 
imagination might be enhanced through AI/ML. This goes directly 
to Huebner’s point about tree branches, as well as the notion that 
the low-hanging fruit of big ideas has all been picked. There’s an 
awful lot of knowledge out there. And a lot of technological 
progress comes from hybrid inventions—putting together two 
things and making some new third one. Romer’s right about the 
power of combinatorial innovation. Searching that stock of 
knowledge is a very fruitful way of making advances. Rather than 
thinking of that stock of knowledge as an impossibly tall single tree, 
instead think of an orchard. As knowledge continually increases, the 
number of trees in the orchard increases. There are so many that 
you can’t scan all their branches effectively, even the low-hanging 
ones. (Or as sci-fi author Octavia Butler once said, “There’s nothing 
new under the sun—but there are new suns.”)2© We need some 
help. The help could come with AI. “That would be the big 
potential change, the big potential advantage,” Warwick University 
economist Nicholas Crafts explained to me. “That really goes to the 
way quite a lot of economic historians think about the idea of an 
industrial revolution: It’s the nature of invention that changes. And 
we’ve seen that several times in the past.”27 

Crafts explains that the First Industrial Revolution—the part 
from the late eighteenth century through the first half of the 
nineteenth that was centered around weaving, iron, and steam— 
was full of invention and innovation. But perhaps the greatest was a 
significant change in the method of invention, one based on 
empiricism and experimentation to see what worked and then 
making that knowledge accessible. Starting in the late 1600s, there 
arose many of what Crafts calls “knowledge access institutions,”2° 
or KAlIs, whose objectives were to produce and disseminate 
scientific and technological knowledge. Among the most famous are 
the Royal Society established in 1660 and the Lunar Society in 
1765. These were clubs of learned people who met regularly to 
exchange the latest news about scientific discoveries and 


inventions. Isaac Newton was a president of the Royal Society, 
while the Lunar Society included some of the key inventors of the 
First Industrial Revolution as its members, including James Watt. 
The total number of such KAIs was only three in 1761 but had risen 
to 1,014 by 1851, according to Crafts. 

The Second Industrial Revolution, say, 1870 to 1914—the 
beginning of Gordon’s special century of great inventions such as 
antibiotics, the chemical industry, the electrical grid, the internal 
combustion engine, and the telephone—saw the rise of the 
industrial research and development laboratory, a development 
epitomized by Thomas Edison’s establishing his first laboratory in 
Menlo Park in 1876. By 1918, 665 R&D labs had been established 
across American manufacturing, and by 1930 about half of all 
patents granted in the United States went to firms and half to the 
sort of independent inventors and tinkerers that dominated the 
early decades of the Industrial Revolution.2? (The latter had 
accounted for about 95 percent of patents in 1880.) The innovation 
of industrial labs as a new method of invention was a critical 
element of economic acceleration. “The lab and the corporation are 
what allowed the likes of Thomas Edison and Nikola Tesla to 
become inventors,” writes economist Brad DeLong in Slouching 
towards Utopia.2° “They did not have to fulfill the ten other roles 
that their predecessors had had to fill, from impresario to human 
resource manager. That work was left to the corporation.” 

The Third Industrial Revolution typically refers to the period 
from the 1960s to the 2000s when computer science came of age: 
the rapid development of computer hardware and software. The 
mainframe, the PC, and the internet provided more inventions for 
invention. Crafts thinks AI and, in particular, deep learning may be 
the basis for a Fourth Industrial Revolution as a GPT that provides 
the invention of a new method of invention, and this may 
ultimately be its biggest contribution to productivity growth. This is 
perhaps its most intriguing potential promise: how it can have a 
permanent impact on how humans discover knowledge and solve 
problems across all fields of science research and technological 
development, he explains. It can take data analysis to a new level 
and become the world’s most effective research assistant. 

Recall Romer’s recipe of ideas. Innovation can be characterized 
as a search for combinations over a vast range of possibilities.3! 
And AI can accelerate that search. “Given the importance of 


technological progress for driving economic growth among frontier 
economies, I pay particular attention to the use of AI tools for 
automating key tasks in science and engineering, such as drug 
discovery, software engineering, the designing of chips, and so on,” 
says Besiroglu.22 “The widespread augmentation of R&D with AI 
could enable us to improve the productivity of scientists and 
engineers.” This is important: AI/ML won’t just be “automating key 
tasks” but suggesting entire new directors for future research much 
as GO programs play in ways humans had never considered. 

It’s already happening and will only accelerate from here. In 
2020, for instance, MIT researchers announced the discovery of a 
new antibiotic, halicin, through Al-driven drug discovery.3° (The 
drug is named after 2001 computer HAL.)34 They trained an ML 
algorithm to search through a collection of over 6,000 molecules. A 
molecule with a novel chemical structure and strong antibacterial 
activity was identified by the model. Another machine-learning 
model then indicated that this molecule would probably have low 
toxicity to human cells. In 2022, Google’s DeepMind announced 
that its AlphaFold deep-learning AI solved one of biology’s greatest 
challenges, predicting the 3D shape of the proteins that underpin 
the process of all life. DeepMind CEO Demis Hassabis said the AI 
had “provided structural biologists with this powerful new tool 
now, where you can look up a 3D structure of a protein almost as 
easily as doing a keyword Google search,” with potentially huge 
potential for drug discovery and other health benefits.3° Earlier this 
year, Professor David Baker, a biochemist and computational 
biologist at the University of Washington, told the Wall Street 
Journal that DeepMind’s work has inspired his research team “to use 
deep learning to accelerate the design of new protein.” He 
estimates, as the WSJ describes it, “that the pace of innovation in 
his field has increased by a factor of 10 during the past 18 
months.”°© Complementing the DeepMind breakthrough are more 
such AI tools that could quicken the development of new and more 
effective vaccines and accelerate research for the cure to cancer.37 
Already, several biotechnology firms have progressed to clinical 
trials with drugs—including treatments for Alzheimer’s disease and 
various cancers—discovered or developed using AI. 

As exciting as those Al-driven, biological breakthroughs: the 
potential in materials science. In late 2022, nanoengineers at the 
University of California San Diego’s Jacobs School of Engineering 


announced they had developed a deep learning algorithm that 
predicts the structure and properties of any material—whether 
existing or new—almost instantaneously.2° For instance, the 
researchers say they can now predict how particular material can 
affect how quickly a lithium-ion battery can charge. Also expect to 
see more announcements, for instance, of “supermaterials” that are 
both super light and super strong.°? Yes, making Iron Man-like 
armor might well be possible. And maybe much more. The ability 
to find patterns in mountains of data could be especially powerful 
in discovering new fundamental laws of nature. As physicist 
Stephen Hawking once quipped about the impact of growing 
computer power applied to his field, “The end might not be in sight 
for theoretical physics. But it might be in sight for theoretical 
physicists.”*9 The way AI is helping push forward nuclear fusion is 
a good example of the combinatorial effect where technological 
advances feed off each other. A DeepMind AI system is being used 
to help an experimental Swiss reactor adjust its magnetic coils 
thousands of times per second so as to best confine its extremely 
hot plasma and achieve a fusion reaction.*! 


Erik Brynjolfsson of Stanford University and Robert Gordon of 
Northwestern University are probably the leading well-known 
techno-optimist and techno-skeptic economists, respectively. Their 
views about the future of productivity growth are often contrasted 
with each other. To raise the stakes just a bit, the two have engaged 
in a “long bet” with each other through the Long Now Foundation. 
The wager itself: “Private Nonfarm business productivity growth 
will average over 1.8 percent per year from the first quarter (Q1) of 
2020 to the last quarter of 2029 (Q4).”42 Recall that labor 
productivity growth averaged just 1.1 percent a year in the decade 
before the pandemic. So a decade of almost 2 percent productivity 
growth would represent a significant acceleration, with faster TFP 
growth likely playing a significant part. That said, it would be no 
Singularity. 

Gordon thinks recent advances in AI and robotics are unlikely 
to prove as consequential as the great inventions of the past, 
particularly electricity and the internal combustion engine: “AI is 


nothing new, and for more than a decade has replaced human 
customer service representatives by annoying voice-recognition 
systems without reviving growth. Much economic activity, from 
home construction to slicing deli meats at the local supermarket, 
remains immune from a radical AI transformation.” Brynjolfsson, on 
the other hand, argues that AI is both a general purpose technology 
and the invention of a new method of invention that can accelerate 
the pace of discovery. “Recent breakthroughs in machine learning 
will boost productivity in areas as diverse as biotech and medicine, 
energy technologies, retailing, finance, manufacturing, and 
professional services,” he explains. 

Besiroglu, who works on AI and economics, thinks it’s possible 
that by the middle of this century, the widespread augmentation of 
R&D with AI “could increase productivity growth rates by 5-fold or 
more.”43 That would be amazing. But can we do even better, a lot 
better? Well, when you think about how the modern world is the 
result of economic growth accelerating from nothing to almost 
nothing to something, just about anything seems plausible. “It took 
thousands of years for growth to increase from 0.03 percent to 0.3 
percent, but only a few hundred years for it to increase from 0.3 
percent to 3 percent,” notes researcher Tom Davidson in a report 
for Open Philanthropy called “Could Advanced AI Drive Explosive 
Economic Growth?”44 Davidson continues: “If you naively 
extrapolate this trend, you predict that growth will increase again 
from 3 percent to 30 percent within a few decades.” But for me, the 
more intriguing aspect is what Davidson calls the “ideas feedback 
loop.” It comes from the notion that people generating ideas is the 
core of innovation-driven growth. As economist Charles I. Jones 
writes in a different paper, “The Past and Future of Economic 
Growth: A Semi-Endogenous Perspective”: 


Where do ideas come from? The history of innovation is very 
clear on this point: new ideas are discovered through the hard 
work and serendipity of people. Just as more autoworkers will 
produce more cars, more researchers and innovators will 
produce more new ideas.... People produce ideas and, because 
of nonrivalry... more colloquially, infinitely usable... those 
ideas raise everyone’s income. This means that income per 
person depends on the number of researchers. But then the 
growth rate of income per person depends on the growth rate of 


researchers, which is in turn ultimately equal to the growth rate 
of the population. +° 


So what if people were replaced or joined in that model by AI? 
Again, Davidson argues that after the demographic transition— 
where rich countries shifted from higher to lower birth rates—in 
about 1880, more output did not lead to more people as economic 
growth increased. Instead people had fewer children as output 
increased. This disrupted the ideas feedback loop Jones describes 
where more brains equals more discovery, invention, and 
innovation. But, Davidson observes, “suppose we develop AI 
systems that can substitute very effectively for human labor in 
producing output and in R&D. The following ideas feedback loop 
could occur: more ideas — more output — more AI systems 
more ideas.... Before 1880, the ideas feedback loop led to super- 
exponential growth. So our default expectation should be that this 
new idea’s feedback loop will again lead to super-exponential 
growth.”46 

Maybe. But achieving economic growth isn’t just about 
plugging some numbers into a model. Benjamin Jones of 
Northwestern University responds to Davidson by arguing that at 30 
percent annual growth, not only would living standards double 
every 2.5 years, but after 25 years we would be a thousand times 
richer. And that would mean “creat[ing] and deploy[ing] some set 
of advances that raise standards of living by 10 times more than all 
the things we have ever figured out and deployed through all of 
history.”*7 So much “creative destruction’—including rapid 
turnover and obsolescence in technology and worker skills—that 
societal pushback would be inevitable. Jones: “Governments face 
large challenges with the churn of creative destruction at ordinary 
growth rates, where displaced workers or business owners seek 
protection. It’s a little hard to imagine the political implications of 
rates of change and churn beyond all historical precedent.” For his 
part, economist Dietrich Vollrath essentially follows up Jones’s 
point about the unintended real-world consequences of 30 percent 
growth: if people’s incomes are rising so fast, wouldn’t some of 
them dial down their effort and hours and live off their 
skyrocketing investment portfolios or “work the 15-hour weeks that 
Keynes speculated about, or do things like retire early or take 
extended time off’?48 The point here is that crazy-fast tech progress 


and growth might not have the impact on output growth that you 
might expect. 

Then again, as I have been explaining, we don’t need warp- 
speed, sci-fi growth to get the sci-fi future we’ve been promised. We 
just need to create a more Up Wing environment for discovery, 
invention, innovation, and commercialization by not doing the 
obvious bad things, and starting to do more of the obvious good 
things. 


TEN 


Five Technologies for an Up Wing Future 


| hope I’ve already successfully made the case for why faster 


technological progress and economic growth are necessary for 
maximizing future human potential, prosperity, and flourishing— 
and, you know, are actually possible. But I’ve also explained why 
generating fast growth has been so hard in the past and might 
remain difficult going forward. What makes me so confident, then, 
that a New Roaring Twenties—followed by a Thrilling Thirties, 
Fantastic Forties, Fabulous Fifties, et cetera—can really happen? 
Think again about the Up Wing fifties and sixties and all those 
failed futurist forecasts I mentioned earlier in the book. While I 
concede that being early is a lot like being wrong, it’s starting to 
look like many of those predictions really were just early (with our 
own bad decisions playing a huge role in the delay). And in a few 
cases, they might even turn out to be right on schedule, finally. It 
has to be a harbinger of good Up Wing things, for instance, that 
flying cars are happening. In a way, this brings us back to nuclear 
power. Like many other Up Wing forecasts, visions of flying cars 
often depended on continuing advances in nuclear power to supply 
a powerful energy source. They probably also never assumed a 
regulatory environment so different than the one they knew. But set 
aside the classic, cinematic version of flying cars seen in The Jetsons, 
Blade Runner, and Back to the Future. Not only did these vehicles run 
on futuristic power sources, but their actual levitation or antigravity 
technology was also something more akin to magic than science. 
The real-world version is something a lot less like The Jetsons 
and more like the air taxi being developed by German startup 
Lilium. In 2020, working with a Spanish infrastructure company, 
Lilium struck a deal to build a network of at least ten “vertiports” 


across Florida to service its five-person “all-electric vertical takeoff” 
and landing vehicle with a nearly two-hundred-mile range that the 
company claims will be “five times faster than a car, and produce 
less noise than a motorbike.”! A number of commercial airlines are 
interested in the technology to speed up the trip to the airport. In 
October 2022, Delta Air Lines invested $60 million in Joby 
Aviation, a company developing eVTOL aircraft as air taxis.2 

Longer term—probably not many eVTOLs dotting the skies this 
decade—this could be a $1.5 trillion business, according to Wall 
Street firm Morgan Stanley.2 The bank thinks that autonomous 
aircraft could be common by 2040, once key hurdles are cleared, 
including technical limitations related to batteries and propulsion. 
However, the bank doesn’t believe technology ultimately will be the 
limiting factor. Instead “the regulatory and societal concerns 
surrounding the technology will need to catch up to the tech itself. 
As expected, addressing safety will be at the top of regulators’ 
lists."* But don’t hand-wave away the tech hurdles. Roboticist 
Rodney Brooks cautions that “all radically new products, and air 
taxi eVTOLs certainly count as radically new, require the 
convergence of many different capabilities and technologies. Often 
one or more technology will be lagging and it may take decades for 
them all to come together in the right place at the right time.”° 

Still, if “they” are finally making good on their promise of 
flying cars rather than just giving us Twitter, many of the most 
exciting technological advances happening right now are potentially 
far more consequential. Let’s see how we’re progressing toward the 
most ambitious visions of the future as outlined by that 1964 RAND 
study, the Arthur C. Clarke Profiles of the Future chart, and what sci- 
fi was predicting during Up Wing 1.0. Let’s mainly focus on what I 
see as five of the most exciting areas of technological progress that 
were also identified back then: artificial intelligence, biotechnology, 
energy, robotics, and space. 

1. Artificial intelligence. Information and communication 
technology was certainly a sector of widespread optimism back 
then. The consensus view of the RAND expert survey was an 
internet—or “central data storage facility with wide access for 
general or specialized information retrieval” by 1980. Clarke’s 
ballpark estimate was a “translation machine” in the 1970s, 
artificial intelligence in the 1990s, and a “global library” in the 
2000s.© Well, we at least beat Clarke when it comes to the internet. 


Of course, the most famous depiction of a thinking machine for that 
era—or maybe ever—was the sentient HAL 9000, the fictional 
artificial intelligence from Clarke’s 2001: A Space Odyssey. The 
timeline of Clarke’s fictional AI syncs with his Profiles forecast. HAL 
became operational on January 12, 1992, at the University of 
Illinois’s Coordinated Science Laboratory in Urbana, Illinois. 

Obviously, we’re not there yet, even if the stunning recent 
advances in generative AI seem at times to have created new 
intelligences possessing the spark of true creativity and imagination. 
But, again, the optimistic forecasts in this book don’t depend on 
human-level artificial general intelligence, much less a 
superintelligence, to have significant economic importance. What is 
needed is for AlI/machine learning to be a general purpose 
technology. Stanford University economist Erik Brynjolfsson points 
out that large language models are “incredibly effective at stringing 
together statistically plausible chunks of text in response to 
prompts. But to claim they are sentient is the modern equivalent of 
the dog who heard a voice from a gramophone and thought his 
master was inside.”” That said, their potential adaptability to many 
different fields—law, biomedicine, healthcare, education—shows 
their powerful GPT potential. 

At some point, breakthrough scientific discoveries and 
technological inventions need to translate into valuable commercial 
innovations and greater worker productivity. And for that to 
happen, there need to be years of complementary investments 
before the productivity benefits of GPT innovation typically show 
up in the official statistics. As Brynjolfsson has found, productivity 
growth may even be initially suppressed by important innovations as 
companies invest time and effort creating “intangible assets”’—new 
business processes, new skills, new goods and new services—to take 
advantage of the advance. Later, these investments are harvested, 
boosting productivity.® For example, there was plenty of excitement 
about e-commerce in the 1990s. But it took nearly two decades, 
until 2019, for online business models to approach 10 percent of 
total retail sales. “The sector as a whole required the build-out of an 
entire distribution infrastructure,” Brynjolfsson explains. 
“Customers had to be ‘retrained’ to buy online. Organizational 
inertia held back innovation in business processes, supply chains, 
and product selection.... Self-driving cars, medical applications of 
machine learning, and many other AI breakthroughs will likely 


follow a similar trajectory.”? 

The good news: We’re seeing those complementary investments 
happen. In the latest data from the AI Index Report, published 
annually by the Stanford Human-Centered AI, everything you 
would want to be up is up: the AI hiring rate, private AI investment, 
new AI startup funding, demand for AI skills, AI skill training, and 
increased computer science graduates and postgraduates.!° These 
stats are likely a big reason that Brynjolfsson takes the Up Wing 
side in his bet with economist Robert Gordon. And already what 
we're seeing in GenAI shows immense productivity promise. Early 
research finds that ChatGPT helps people who write as part of their 
jobs (such a grant writers and human resources professionals) 
produce emails, press releases, and brief reports nearly 40 percent 
faster with better quality.!! Even more impressive: Software 
developers using Copilot, a GenAI tool that allows them to present a 
problem in natural language and then have the solution presented 
as code, complete a task twice as fast as developers not using 
Copilot as part of an experiment.!2 That sort of advance starts to 
look like the “automation of automation,” writes policy analyst 
Robert Tracinski. “We’re on the cusp of technology that will allow 
us simply to decide what new thing we want to do, and as with 
Copilot, the AI will figure out how to do it.”!3 Early days but 
exciting days. 

But what about human-level AI, or AGI? What’s a realistic 
timeline? Depends on what experts you ask, of course. A 2022 
survey of hundreds of machine-learning researchers asked when 
“high-level machine intelligence’—defined as “unaided machines 
[that] can accomplish every task better and more cheaply than 
human workers”—would be feasible.!4 The consensus estimate was 
a 50 percent chance of HLMI by 2059. Of course, this survey was 
taken before the various generative AI models were introduced to 
the public. That same survey taken today might show a more 
aggressive forecast. In June 2022, the Metaculus forecasting 
platform gave the question “Human/Machine Intelligence Parity by 
2040” a 59 percent chance of happening. ChatGPT and DALL-E 
pushed the odds to 80 percent by early 2023.15 (Metaculus also 
forecast superintelligence just 10 months after AGI is achieved.) 
That sort of expectation is no doubt strengthened by GPU-maker 
Nvidia’s prediction of AI models one million times more powerful 
than ChatGPT within 10 years.!© So far it sure might seem like AI is 


on the fast track to changing, well, everything. Still, the same need 
for complementary investments to turn AGI into a productivity- 
enhancing GPT certainly still apply. That’s likely why Sam Altman, 
CEO of OpenAl, the research lab behind ChatGPT, predicts AGI 
“gets built sooner than most people think, and takes much longer to 
‘change everything’ than most people imagine.” 

Yet even machine-learning AI that’s well short of human-level 
cognition can provide virtual helpers to us as workers and business 
owners. “What would you build with a million such ‘interns’ in the 
cloud, available on demand, 24/7, and at close to zero marginal 
cost?” imagines Matt Clifford, chair of ARIA, the UK’s Advanced 
Research and Invention Agency. “In 2023, we can expect thousands 
of entrepreneurs to show us.”!7 But AGI could do a whole lot more, 
of course. What if your virtual team member was as smart as Elon 
Musk or creative as Steven Spielberg? “You could say, ‘I want to 
make a movie or a comic book or something like that, give me the 
team that I need to go do that,’ and then run it on the cloud—that’s 
kind of my vision for it,” explains virtual-reality technologist John 
Carmack, who sees a 60 percent chance of AGI by 2030.!8 

2. Biotechnology. Among the health breakthroughs predicted 
by the 1964 RAND expert survey were universal immunization, 
control of some hereditary defects through gene modification, and 
chemical control of the aging process. The consensus about the first 
two saw their arrival before 2000 and life extension within the first 
decade of the twenty-first century. Clarke’s Profiles of the Future 
forecasts were more cautious, seeing “control of heredity” by the 
2020s and “bioengineering” by the 2030s. Interestingly, this is one 
area that Star Trek is notoriously squeamish about. It’s franchise 
canon that the Federation frowns upon genetic modification due to 
the late twentieth-century Eugenics Wars, where genetically 
engineered supermen attempted to take over the world in the Trek- 
verse. 

Although I’m a space nerd, it’s hard to argue that the greatest 
innovation of the past few years—albeit one built upon decades of 
research—was the rapid development of the Moderna and 
BioNTech/Pfizer vaccines. Millions of people are alive today 
because mRNA vaccines can instruct our cells to make a protein 
that will trigger an immune response. This ability to program 
cellular protein production has raised hopes that we might also be 
able to produce universal vaccines for both the coronavirus and 


influenza as well as preventing HIV infection and malaria. Maybe 
cancer, too. And the hopes are already proving to be justified. 
Researchers from the University of Pennsylvania reported in late 
2022 that they have developed a new mRNA vaccine that could 
protect against all existing flu strains with one injection.!9 And in 
early 2023, Moderna and Merck’s mRNA vaccine for skin cancer 
received breakthrough therapy designation from the FDA.2° This 
means that the drug can be developed and reviewed faster for 
treating serious diseases. 

But let’s not forget about CRISPR. Future generations and 
historians may look back at the first part of the twenty-first century 
as the emerging Age of AI or Age of Atomic Fusion—but also maybe 
the Age of Gene Editing, thanks to the revolutionary molecular 
scissors of CRISPR. Humanity can now go into its cells and insert a 
gene sequence to create new therapies to fight all manner of 
ailments—and perhaps end many hereditary diseases in humans 
(cystic fibrosis, muscular dystrophy, and Huntington’s disease), as 
well as design disease-resistant crops. The pace of progress with 
CRISPR has been breathtaking. In 2022, just a decade after eventual 
Nobel Prize winners Jennifer Doudna and Emmanuelle Charpentier 
proved that part of the bacterial immune system could be used to 
alter DNA, treatments for a variety of genetic ailments—blood 
cancers, spinal muscular atrophy, hemophilia, sickle-cell disease— 
started to go before regulators and perhaps soon into our 
bloodstreams. Perhaps you’ve heard about “personalized medicine” 
where treatments could be tailored to each person’s individualized 
genetic makeup. In late 2022, a team of UCLA researchers showed 
CRISPR could “alter immune cells so that they will recognize 
mutated proteins specific to a person’s tumors,” Nature reported. 
“Those cells can then be safely set loose in the body to find and 
destroy their target.” As 2022 ended, news broke that CRISPR was 
used to create a therapy that attacked a thirteen-year-old’s stubborn 
leukemia. “This is a very impressive technological feat, with the 
best possible clinical outcome so far in the one patient treated so 
far,” Bruce Levine, a professor specializing in cancer gene therapy 
at the Perelman School of Medicine at the University of 
Pennsylvania, told Bloomberg. ! 

Earlier this year, San Diego-based startup Rejuvenate Bio and a 
Harvard University research team both announced that they had, 
separately, used a similar gene therapy approach to reverse the 


signs of aging in mice. Soon after, David Sinclair, the leader of the 
Harvard team, said his findings show “it’s possible to reset the age 
of the body up to as much as 50 percent. And, when you can 
reverse aging and not just slow it down, then all bets are off.”22 
Indeed, a slowdown in aging that increases life expectancy by a 
single year—we’re not talking about immortality here—would be 
worth $38 trillion, according to a 2021 analysis from Sinclair and 
colleagues.23 From that report: “The economic value of gains from 
targeting aging are large because delaying aging produces 
complementarities between health and longevity [and affects] a 
large number of diseases due to the rising prevalence of age-related 
comorbidities.” And while we’re waiting for those therapies to 
progress, AI/ML can help diagnose age-related conditions. For 
example, researchers at Massachusetts General Hospital in Boston 
have trained a model than can analyze brain scans to detect 
Alzheimer’s disease risk with more than 90 percent accuracy.24 

But even as CRISPR techniques continue to improve, its uses 
have also extended beyond human biology. Pioneer Doudna 
observes various ways the technology can help reduce the impact of 
agriculture on climate change. Among them: editing or altering 
microbes that emit greenhouse gases from soil or animals; 
enhancing the capacity of plants and microbes to capture and store 
carbon in soil; reducing the need for fertilizers and pesticides that 
have high carbon footprints and environmental risks; and making 
plants more resilient to drought and heat stress as Earth’s climate 
continues to warm.2° 

3. Energy. One of the most important energy advances over the 
past decades, right with the Shale Revolution, has been the massive 
decline in the cost of renewable energy, with the cost of electricity 
from utility-scale solar photovoltaics falling by 85 percent, 
concentrated solar power 68 percent, onshore wind 56 percent, and 
offshore wind 48 percent.2© And the impacts of those cost declines 
have only just started. In the United States, the share of electricity 
production coming from renewable sources, aided in part by 
subsidies contained in the 2022 Inflation Reduction Act, is expected 
to climb to 37 percent in 2032 from 17 percent in 2022.27 

But solar and wind aren’t the energy sources that jazzed those 
1960s futurists. They were confident the Age of Atomic Fission 
would soon lead to the Age of Atomic Fusion. The RAND report saw 
“controlled thermo fusion” by the 1980s, a prediction that no doubt 


underlay many others that would seem to require cheap, abundant 
energy—from desalination plants to undersea mining and habitats 
to colonizing the Solar System. (As energy researcher Charles 
Scarlott writes in the 1968 anthology Toward the Year 2018, “It is 
not too much to suggest that success [in developing nuclear fusion] 
would assure mankind an ample source of energy for thousands of 
years.”)28 Clarke also expected a pre-millennium fusion 
breakthrough. These advances were all seen as eventually leading 
by the end of the twenty-first century to novel forms of energy 
somewhat akin to the warp drives on Star Trek. 

Better late than never. Although some skeptics continue to joke 
that fusion is just a few decades away and always will be, surely 
fewer of us are chuckling these days. No, the historic fusion 
breakthrough announced on December 13, 2022, probably won’t 
directly lead to commercial fusion reactors feeding into the grid 
tomorrow or the day after tomorrow. But by generating the first 
artificial fusion reaction that produced more energy than it directly 
consumed, the scientists at Lawrence Livermore National 
Laboratory in California did move us “one significant step closer” to 
having zero-carbon fusion energy “powering our society,” as Energy 
secretary Jennifer Granholm excitedly told a news conference in 
Washington that day.2? 

More milestones need to be achieved before fusion-generated 
energy starts powering our smartphones—and those critical next 
steps won’t be taken solely by government. Fusion research has long 
been thought to be the sort of scientific megaproject that needed 
big business and big government to succeed. But the recent 
improvements in the superconducting magnets needed to contain 
the superhot plasma inside a reactor and new reactor designs have 
pointed to a path for commercial viability and startup success. Take 
the case of Commonwealth Fusion Systems, a spin-off from MIT’s 
Plasma Science and Fusion Center that was founded in 2018 by MIT 
postdoctoral researcher Robert Mumgaard. Since then, it’s 
generated some of the most encouraging news about nuclear fusion 
in the technology’s frustrating history. A fusion reactor, such as the 
ones being planned by Commonwealth Fusion Systems, could be 
built on the site of current plants and then plugged into the grid, 
which could be totally powered by three thousand reactors at a cost 
of some $1 trillion.2° (Some estimates put the potential value of the 
technology at nearly $40 trillion to $50 trillion.) 


And even if the news, once again, turns discouraging, there are 
still plenty of advances happening in nuclear fission to help make 
the case—beyond concerns about climate change and energy 
shortages—for reembracing that technology. The future could be a 
smaller, cheaper, quicker-build version. Small modular reactors are 
about a fifth of the size of a standard light-water reactor. One big 
SMR selling point is that these reactors can be mass-produced to 
reduce costs, unlike large reactors, which typically end up as 
bespoke megaprojects. SMRs no bigger than a small warehouse— 
able to power small towns or large city neighborhoods—could be 
built in factories and then shipped in sections for rapid on-site 
assembly. These are important features, especially standardization 
so nuclear reactors are more cookie-cutter projects than bespoke. A 
2020 MIT analysis notes that the nuclear industry’s history of high 
construction costs has been “associated with delays caused by the 
need to make last-minute design changes,” due to changing safety 
regulations and local conditions at construction sites.?! An example 
of this dynamic is what happened in the late 1960s and early 1970s 
with the Sequoyah Nuclear Plant near Chattanooga, Tennessee.22 
The plant began construction in 1968 with a projected cost of $336 
million. And already by 1974, the cost estimate had risen to $675 
million with the Tennessee Valley Authority projecting additional 
costs of $317 million due to “design and engineering changes, 
higher interest on borrowed money than anticipated, and schedule 
delays.” The GAO noted that “TVA officials informed us of 23 cases 
at the Sequoyah project where a structure or component had to be 
torn out and rebuilt, or added because of required changes.” 

Despite its depressing history as an obstacle to nuclear power in 
the U.S., the Nuclear Regulatory Commission has certified the 
design of NuScale’s small modular reactor design, saying it “meets 
the agency’s applicable safety requirements.”°3 The company 
intends to have a full powerplant with multiple reactors on-site at 
the Department of Energy’s Idaho National Laboratory site by 
2030.54 But there are more regulatory steps to be taken and 
skepticism about the NRC is warranted. It would be helpful if 
Congress made it clear to the NRC that a modernized and 
streamlined system is needed for both fission and fusion. 

And while some entrepreneurs and technologists are trying to 
recreate star power, others are trying to harness the sun beneath 
our feet. That description of geothermal energy is no exaggeration. 


The Earth’s molten core is roughly as hot as the surface of the sun, 
nearly 11,000°F. Also like the sun, Earth’s core will generate heat 
for billions of years in the future as naturally occurring radioactive 
elements continually decay. The continuous energy flow is roughly 
thirty terawatts, almost double all current human energy 
consumption. And that’s just the core. Extracting “just 0.1 percent 
of the heat content of Earth could supply humanity’s total energy 
needs for 2 million years,” according to the U.S. government’s 
Advanced Research Projects Agency-Energy.°° We could even tap 
the power of a supervolcano, such as the one simmering beneath 
Yellowstone Park, without worry about disastrous consequences. 
Yellowstone could theoretically power the entire country, but it’s 
been off limits to developers since the 1970 Geothermal Steam Act 
to preserve its pristine environment—not because anyone fears 
somehow setting it off. How would that even work? One idea would 
be to insert a hundred, five-mile-long, engineered copper cylinders 
deep into the Yellowstone Caldera magma chamber. Those cylinders 
would then connect to ten steam turbines linked to a nationwide 
energy grid. At an estimated cost of $3.5 trillion, the “Yellowstone 
Caldera Volcanic Power Generation Facility” would definitely 
qualify as an infrastructure megaproject.2© We better start the 
permitting process now. 

But Up Wing excitement over geothermal has little to do with 
potentially tapping supervolcanoes. Advances in drilling technology 
due to the Shale Revolution have enabled the sector to move 
beyond merely taking advantage of what nature gives us: those 
areas, such as in Iceland and California, where heat, water, and 
porous rock come together to create natural hydrothermal 
reservoirs near Earth’s surface. Entrepreneurs, such as those at 
Fervo Energy, want to use a modified form of hydraulic fracturing 
to extract geothermal energy by creating artificial underground 
reservoirs by drilling several miles deep, injecting water into hot 
rock, and then pushing it back to generate steam and electricity. 
Further in the future, we may not even need to fracture the rock, 
but instead use horizontal drilling and pipes to run fluid through 
closed-loop systems that simply circulate fluid from the surface 
deep into the Earth and back through a pipe system. Quaise Energy 
is trying to combine conventional rotary drilling with rock- 
evaporating, millimeter-wave beam technology—first developed for 
nuclear fusion research—to drill down more than twelve miles 


where temperatures approach 1,000°F. That approach would enable 
geothermal anywhere and at a scale that could satisfy energy 
consumption for, well, forever. 

Isaac Asimov’s 1941 short story “Reason” is about a space 
station that supplies solar energy from space via microwave beams 
to Earth. And as is typical with his stories, there’s plenty of science 
fact embedded with the fiction. There are no theoretical obstacles to 
placing tech in low-Earth orbit that would convert some of the 
173,000 terawatts (trillions of watts) of solar energy continuously 
striking Earth, an amount ten thousand times total global energy 
consumption. The U.S. Department of Energy envisions small self- 
assembling satellites being launched into space, along with 
reflectors and a microwave or laser power transmitter.2” Reflectors 
or inflatable mirrors would then spread over a vast swath of space 
and direct solar radiation onto solar panels. These panels then 
convert that solar radiation into microwaves and beam it down to 
Earth-based collectors—giant wire nets measuring up to four miles 
across that could be installed across deserts or farmland or even 
over lakes. From there, the electricity would flow to the grid and 
finally into your smartphone. This “solar swarm” approach is very 
different than the megaproject some imagined back in the 1970s. 
“The cost estimates suggested at that time that it might be as much 
as a trillion dollars to get to the first kilowatt-hour because of the 
way the designs worked. Essentially a single satellite, a platform, an 
integrated, monolithic platform about the size of Manhattan,” 
physicist and advocate John Mankins told CNBC in 2019.38 

For decades, a key technological limitation has been the cost of 
putting satellites and other objects into orbit. But the rapid and 
deep decline in launch costs has gone a long way toward removing 
that barrier. It could cost anywhere from $200 million to $2.5 
billion to transport a four-gigawatt power station into orbit.39 And 
with that decline in costs has come increased interest in the 
possibility of space solar. In April 2021, Pentagon-funded scientists 
successfully tested a prototype solar panel, about the size of a pizza 
box. “Some visions have space solar matching or exceeding the 
largest power plants today—multiple gigawatts—so enough for a 
city,” the project’s leader told CNN.*9 “The unique advantage the 
solar power satellites have over any other source of power is this 
global transmissibility. You can send power to Chicago and a 
fraction of a second later, if you needed, send it instead to London 


or Brasilia.” 

Private investors are also interested. Caltech’s Space Solar 
Power Project was funded by entrepreneur Donald Bren after 
reading about the technology in Popular Science magazine back in 
2011.4! China, too, has a huge interest. The solar power station 
plans being contemplated by China include the launch of small to 
medium-sized solar power projects in the stratosphere to generate 
electricity by 2025, followed by a space-based solar power station 
that can generate at least a megawatt of electricity in 2030, and a 
commercial-scale solar power plant in space by 2050.42 The UK is 
also active in this sector. Its Space Energy Initiative, a partnership 
between government, industry, and academia, is seeking to build a 
space-based solar fleet to connect to the country’s power grid in the 
2040s. When might a U.S. effort start beaming power from the 
heavens? In 2022, Ali Hajimiri, co-director of the Caltech effort, 
told me a demonstration project was probably possible by the end 
of the 2020s. He added: “But if you want to have a substantial 
amount of power transferred... that takes another decade or two to 
get to that point—if this pathway turns out to be the right pathway 
to go down.”43 

4. Robotics. We’ve long dreamed about the existence of 
mechanical beings who could do our bidding. In ancient Greek 
mythology, Hephaestus, the maker-god, built an automaton named 
Talos—a project commissioned by Zeus—to defend King Minos’s 
kingdom of Crete. As described in Gods and Robots: Myths, Machines, 
and Ancient Dreams of Technology by Adrienne Mayor, Talos was 
super fast (he marched around the island three times a day), super 
smart (he was programmed to recognize approaching strange 
ships), and super strong (he would pick up boulders and throw 
these at the invaders).44 In close combat, Talos could heat his metal 
body red hot and then crush Minos’s enemies to his chest to roast 
them alive. Robots have also been a key element of science fiction 
since the birth of the genre, from the female Futura in Fritz Lang’s 
Metropolis to Rosey the housemaid in The Jetsons, the automaton 
perhaps most relevant to speculation in Up Wing 1.0. 

The Up Wing futurists of the 1960s, however, were far less 
focused on such smart machines than Hollywood. They also seemed 
immune to the automation concerns of politicians and activists. In 
1964, the same year that President Lyndon Johnson created his 
national automation commission, Isaac Asimov wrote his 


speculative essay about a World’s Fair of 2014—and was utterly 
dismissive about humanoid robots, saying such machines “will 
neither be common nor very good in 2014, but they will be in 
existence.... [The] IBM building at the 2014 World’s Fair may have, 
as one of its prime exhibits, a robot housemaid—large, clumsy, 
slow-moving but capable of general picking-up, arranging, cleaning 
and manipulation of various appliances. It will undoubtedly amuse 
the fairgoers to scatter debris over the floor in order to see the robot 
lumberingly remove it.”4° 

Many futurists seemed far more interested in turning apes into 
smart workers than machines. That RAND survey, for instance, 
predicted that by 2020 we would be breeding super-intelligent apes 
to do manual labor, including chauffeuring us around. Clarke also 
featured such an advance in his forecast, but saw it happening in 
the 2040s. No wonder, then, that the 1968 film Planet of the Apes 
struck a chord with moviegoers. Experts were telling them such a 
future wasn’t purely a work of science fiction. If the bombs and 
missiles didn’t get them, maybe our upgraded simian relatives 
would! 

Such enthusiasm for animal upgrades has not weathered well 
the passage of time, but their skepticism about sophisticated robots 
has. Set aside humanoid robots, for a moment. The robots you’re 
most likely to find in American business are those performing 
repetitive tasks such as welding on the assembly lines in automotive 
plants. But that’s changing. Automakers and manufacturers of auto 
components accounted for 42 percent of robot orders in 2021, down 
from 71 percent in 2016.46 Meanwhile, notes the Wall Street 
Journal, “robots made inroads into other sectors including food 
production, consumer products, and pharmaceuticals. Executives 
said improved capabilities are allowing robots to be programmed 
for more-complex tasks requiring a mixture of strength and 
nimbleness.”*” Amazon, for instance, is intent on installing its new 
Sparrow robot arm, which can pick up and sort millions of 
individual unpackaged products, across its warehouses.*% (The 
retailer says its employees can now focus on less repetitive tasks in 
the company’s warehouses and has created seven hundred new job 
“categories” related to robotics.) Increasing the number of industrial 
robots is especially a priority in China, where the working-age 
population might have already peaked, with UN projections 
showing a sharp decline after 2030.49 In 2021, China installed 


almost as many industrial robots as the rest of the world 
combined.°° 

But even nations with a stronger demographic outlook than 
China—one with higher fertility rates and a younger population, as 
well as more potential to attract immigrants—will find it useful to 
increase their number of robots to boost productivity, plug their 
own widening labor market gap, and keep production costs down. 
So much so, that one Wall Street bank thinks the potential of 
Hollywood-style humanoid robots might be worthy of being 
mentioned in the same breath as the smartphone and electric 
vehicles as hugely profitable Next Big Thing innovations of the 
twenty-first century. In a 2022 report, Goldman Sachs offered a 
“blue sky” scenario where the humanoid robot sector would be a 
$150 billion market by 2035—assuming the “hurdles of product 
design, use case, technology, affordability, and wide public 
acceptance be completely overcome”—which would be a market 
close to that of the global electric vehicles and one-third of global 
smartphone sales.°! This would be a world where “labor shortage 
issues such as for manufacturing and elderly care can be solved to a 
large extent.” One reason for optimism is that a humanoid robot— 
such as the one being developed by Elon Musk and Tesla—would 
largely be based on existing applications, such as industrial robots, 
autonomous vehicles, and those automatons doing parkour in viral 
videos. As much as technical issues, the bank is as concerned with 
softer challenges such as concerns about job loss and safety. 

5. Space. The RAND experts survey predicted a permanent 
lunar base (“10 men, indefinite stay”) right around 1980 with a 
Mars landing about a decade later and a permanent Mars base in 
the early decades of the twenty-first century. Clarke offered much 
the same outlook, so it’s not surprising that the initial action in 
2001: A Space Odyssey takes place at a lunar research station. 
(Recall that he co-wrote the screenplay with director Stanley 
Kubrick, using his 1951 novella, The Sentinel, as inspiration.) These 
forecasts ended up syncing with one of the options for the future of 
manned space exploration that NASA presented to President 
Richard Nixon in 1970.52 “Option 1” of the post-Apollo scenarios 
saw a lunar base established no later than 1985, serviced by an 
Earth-orbiting space station capable of launching reusable nuclear 
shuttles. There were big dreams for the Red Planet, too, with a 
nuclear rocket taking the first American there for a 1982 landing.°3 


NASA’s timeline reflected a fundamental economic 
misunderstanding, however. Building rockets and _ launching 
missions using the Apollo model simply cost too much without the 
justification of geopolitical competition with the Soviet Union and 
with an economy that downshifted in the early 1970s. A 2022 
Citigroup analysis notes that average launch costs “remained 
relatively stable” in the four decades after Apollo.°* Former NASA 
deputy administrator Lori Garver, a key player in the eventual 
commercialization of U.S. space flight, points out that NASA has 
sent roughly 350 astronauts (some more than once) into space since 
Apollo at a cost of around $350 billion—an unsustainable billion 
bucks per person. For forty years, there was little innovation either 
in launch technology or in how development was funded with a few 
large government contractors—often employing former NASA 
officials and astronauts—operating with cost-plus contracts. “A self- 
licking ice cream cone” is how Garver terms this cozy space- 
industrial complex.°° 

Then came Elon Musk and SpaceX, which pioneered a massive 
drop in launch costs to $2,500 per kilogram with the Falcon 9 
rocket in 2010 and $1,500 per kilogram with the Falcon Heavy in 
2018.°© As Citi notes, these costs are “30 lower than the launch 
cost of NASA’s Space Shuttle in 1981 and 11x lower than the 
average launch costs from 1970 to 2010.”°7 Next up: the SpaceX 
Starship which holds the promise of being both the largest and most 
powerful rocket ever built, but also fully reusable with an ambitious 
goal of achieving a launch cost of $10 per kilogram or less than $2 
million per launch versus $60 million for a Falcon 9.°° If successful, 
Starship’s initial purpose will be satellite delivery. Beyond that, 
Starship will be able to lift large amounts of cargo into space setting 
the stage for lunar and Mars outputs. It’s no exaggeration to call 
Starship, if successful, the most important step forward since Project 
Apollo in humanity becoming a true spacefaring and multiplanetary 
civilization. 

Dramatically lower costs are also being promised by Jeff Bezos— 
owned Blue Origin and the Ariane Group for the European Space 
Agency. Citi also forecasts that launch costs will fall another 95 
percent to $100 per kilogram by 2040 “driven by reusability, scale, 
lower input costs, and cost-efficient production methods” with a 
drop to a mere $30 per kilogram also possible. This continuing 
decline in launch costs is the key factor enabling the emerging 


space economy, the value of which is expected to triple to more 
than $1 trillion by 2040. The dominant revenue generator is 
expected to be the satellite industry, which Musk has said is key to 
funding his larger space ambitions. But perhaps more exciting are 
new space applications that could be worth $100 billion within a 
couple of decades, including commercial space stations, space-based 
solar power, space exploration, moon/asteroid mining, space 
logistics, space tourism, and microgravity R&D. Take that last item: 
chemical compounds can behave differently in a zero-gravity 
environment. Los Angeles-based startup Varda Space Industries 
hopes to take advantage of low-Earth orbit through an automated 
drug lab that’s small enough to fit in a space capsule. The company 
thinks it can successfully pursue new treatments for cancer, chronic 
pain, and diabetes. “We have built a unique way to manipulate 
chemical systems,” Will Bruey, Varda’s co-founder and chief 
executive officer, told Bloomberg in early 2023. “And the most 
expensive chemical systems on Earth are drugs. We knew that 
making them in space was the killer app of microgravity.”°? 

By the end of this decade, NASA will have likely returned to the 
moon—it’s already awarded a contract to build lunar infrastructure 
on the moon such as landing pads, habitats, and roads—whether on 
its own Space Launch Systems rocket or Elon Musk’s bigger, more 
powerful, and far cheaper to launch Starship, which would be the 
first fully reusable rocket with both its first and second stages able 
to land and be used again. NASA also envisions a series of robotic 
missions to Mars every two-year launch window starting as soon as 
2030.°° But will there already be humans there to greet those little 
fellows? Musk has recently suggested a crewed mission to Mars is 
possible in 2029.6! 


So taken all together, we might well start the 2030s having finally 
met or exceeded a host of technological predictions from Up Wing 
1.0. And that’s the direction we’re headed. But America needs to do 
far more to make sure it hits that goal and then far surpasses it. 


ELEVEN 


Eleven Ways to Build an Up Wing Economy 


Imagine if Elon Musk eventually achieves the goal on which some 


part of his vast personal wealth is based: developing and 
manufacturing a fully self-driving electric automobile that can 
operate anywhere, at any time, in any weather. (Already 
autonomous taxis are zipping around Phoenix and San Francisco 
with service to more U.S. cities on the way.) Punch in your 
destination and take a long nap. Such a supersafe car would be one 
of the most sophisticated machines ever devised, right up there with 
the latest reusable rocket from Musk’s SpaceX. And let’s further 
imagine that the first vehicles off the line were targeted at well-off 
—also adventurous—consumers. Maybe the first model of an 
autonomous Tesla goes for, say, $100,000. A nice round number. 

Now imagine something goes wrong. Even this marvelous 
machine could blow a tire or suffer some mechanical problem. Or a 
non-autonomous car could smash into it. But whatever the cause of 
the accident, let’s say this self-driving Tesla is utterly totaled. A 
complete loss. In a flash, it’s become the world’s most sophisticated 
hunk of junk. But the pre-crash, self-driving Tesla and the post- 
crash Tesla have one important thing in common: they both contain 
the same number of atoms. The amount of matter in one is the same 
as the other. The only real difference between the two vehicles is 
how that matter and those atoms are arranged. And the difference 
in that arrangement means that even though the weight of the Tesla 
is the same, its value has disappeared. 

The physical arrangement of atoms is what some academics 
mean by the term information, which is obviously not how the rest 
of us use the term. But if you think of information in this weird, 
special way (as the physical order of atoms), then when that order 


is changed—such as when a self-driving electric car crashes or a bit 
of sand is turned into a microchip—there’s been a change in 
information. In the first case, the change has led to a less complex 
and ordered arrangement, in the second case far more. And 
economic value is often embedded in complexity. All the value in 
the pre-crash autonomous Tesla was stored in the complex 
arrangement of its atoms, not in the atoms themselves. 

That sort of car example is a favorite of statistical physicist 
César Hidalgo.! He describes the information concept this way: “If 
you take a deck of cards and you shuffle it, you don’t change the 
mass, you don’t change the energy, but you change the information 
that it contains. And the creativity of our universe and our economy 
depends on our ability to create information, to change how things 
are ordered.”2 If you’re interested in progress and growth, you 
definitely want a TMI, or too much information, economy. From 
this economic perspective, one that merges with physics, 
information is one of three key factors in economic growth, along 
with matter and energy. In traditional economics, the key elements 
are labor, capital, and ideas. Both are correct but offer a different 
analytical framing when thinking about economic policy. Processing 
information, using energy and ideas to change physical order in a 
way that gives meaning or value, is what economies do. The greater 
such computational capacity, the greater capability an economy has 
to make information grow and the greater the possible complexity 
of economic activities such as making an iPhone, a Tesla, or 
ChatGPT. Countries with less computational capacity might only be 
able to produce basic commodities or simple products such as 
clothing. They’re less able to create the physical objects that 
embody and accumulate complex information, what Hidalgo 
elegantly calls “crystals of imagination,”> adding that some 
economies “are able to produce packets of information that embody 
concepts begotten by science fiction. Others are not quite there.”* 

And what separates national economies that possess high 
computational capacity from the ones that don’t? It comes down to 
the size and density of their networks, which come in many forms. 
So think of the American economy as a $21 trillion living 
supercomputer, a wondrous, wealth-generating, techno-organism 
constructed from a lattice of human-powered networks—companies, 
cities, regional governments, and universities—all connected to 
each other. This economic supercomputer has one primary purpose: 


to process information (to reorder matter). In other words, the 
complex structure needed to create a modern techno-capitalist 
society that Lewis Mumford ominously called the Megamachine and 
others simply referred to as “the system” is the entity that creates 
prosperity and opportunity to build the future we want. 

Pro-complexity, pro-network, pro-connection economics is pro- 
progress Up Wing economics. It is critical public policy to make 
sure each node of the networks that form the high-energy, 
American economic supercomputer works as creatively and 
productively as possible. Policy must help produce lots of educated, 
trained, healthy humans who can effectively generate and easily 
acquire knowledge and connect with each other through networks 
of various sorts to produce complex, information-dense crystals of 
imagination. 

Throughout this book I write about the need for America to 
embrace a smart, risk-taking ethos. But to assume that even the 
most promising of emerging technologies of today can neither be 
helped nor hindered by public policy would be an unwise risk to 
take. Here are eleven pro-progress policy ideas to help America 
build a dynamic and high-productivity Up Wing economy: 

1. Colonize the Moon. In The Expanse, much of the drama 
stems from tense relations among the United Nations of Earth and 
the moon (or Luna), the Red Planet’s Martian Congressional 
Republic, and the Outer Planets Alliance, a burgeoning separatist 
movement in the asteroid belt and on the moons of Jupiter and 
Saturn. It’s too bad The Expanse, especially the television version, 
doesn’t seriously grapple with the economics of a future when 
humanity has become a multiplanetary civilization. The following 
passage from the book, however, does give a tantalizing hint of the 
impact from extreme resource abundance: “Platinum, iron, and 
titanium from the Belt. Water from Saturn, vegetables and beef 
from the big mirror-fed greenhouses on Ganymede and Europa, 
organics from Earth and Mars. Power cells from Io, Helium-3 from 
the refineries on Rhea and Iapetus. A river of wealth and power 
unrivaled in human history came through [the dwarf planet of] 
Ceres.”° 

But first things first. Yes, Musk talks a lot more about Mars than 
the moon. One of the few Up Wing things Donald Trump may ever 
have said—tweeted, actually—was this: “For all of the money we 
are spending, NASA should NOT be talking about going to the 


Moon—We did that 50 years ago. They should be focused on the 
much bigger things we are doing, including Mars (of which the 
Moon is a part), Defense and Science!”© But again, first things first. 
While there may be a new Space Race happening—and it isn’t just 
America versus China, and not just governments competing—the 
goal this time is as much about geoeconomics as geopolitics. Which 
space superpower will have greatest access to the innovation, jobs, 
and resources that will eventually flow to and from this final 
frontier? “The moon is absolutely central to that incorporation of 
the inner solar system into the Earth’s economic sphere because it’s 
close, because it has low gravity, because it is resource-rich,” said 
defense and space consultant Peter Garretson in 2022.7 “And of 
course, if a foreign power can limit your access to resources, like on 
Earth you can see Russia limiting access to natural gas for Europe, 
you lose national security in that exchange.” 

What does the moon have that we would want? Three potential 
resources are key: water (to sustain a permanent outpost and create 
rocket fuel), helium-3 (a rare helium isotope that could be used for 
innovations in the energy sector—namely nuclear fusion), and 
various rare earth metals vital in emerging technologies such as 
smartphones, computers, medical equipment, and car batteries. 
Moon mining these resources would be persuasive proof of concept 
for asteroid mining, something with potentially far more value. 
Kevin Cannon, an assistant professor in geology and space resources 
at the Colorado School of Mines, points out “there are much richer 
sources of helium-3 in the outer Solar System, and we can use lunar 
He-3 which is more abundant than previously thought to work out 
the learning curve before transitioning to these more plentiful 
supplies. In this view, the overall amount of He-3 on the Moon isn’t 
all that important, as long as it’s enough to figure out how to use it 
as a [nuclear fusion] fuel.” Earlier this year came news that 
improves the viability of a long-term and expanding human 
presence on the moon. Blue Origin, the rocket company backed by 
Amazon founder Jeff Bezos, announced it has manufactured both 
solar cells and electricity transmission wires from simulated lunar 
soil, or “regolith,” containing silicon, iron, and magnesium, among 
other important elements.? Space engineers have noodled the 
concept since Apollo, and now we know it’s possible. 

And why might space resources be valuable, wherever we find 
them? Cannon highlights two examples: First, the economics of 


space-based solar, the energy technology mentioned in the previous 
chapter, look more viable if such structures are made from space 
resources.19 Second, one way to potentially deal with global 
warming is to block out a tiny fraction of solar radiation through a 
“planetary sun shade.” As Cannon explains, “You put up a structure 
in space at the Lagrangian point between the sun and the Earth, and 
that structure blocks out, say, 1 to 2 percent of the sunlight and 
cools the planet and helps as a mitigation effort. That structure is so 
large that we could not possibly launch that into the space. We 
would have to build that out of materials that we find.”!! 

We might also discover some new and useful resources up 
there, such as meteorites containing strange but useful compounds, 
such as the alloy recently discovered in some meteorites that struck 
Earth. Called tetrataenite, it’s a combination of nickel and iron that 
has since been replicated in the lab. Researchers think tetrataenite 
could be used in sophisticated magnets across a range of 
industries.12 And, of course, a moon colony would be proof-of- 
concept for a Mars settlement. Success on the moon, like Project 
Apollo, might also politically enable more federal R&D spending on 
space, dollars that could help create the manufacturing and logistics 
systems necessary for a multitrillion-dollar space economy. The 
base might eventually turn into a colony and then America’s fifty- 
first state (as Newt Gingrich suggested back in that 2012 debate), 
while also becoming the gateway to the rest of the solar system and 
all its riches, both mineral and scientific. 

2. Don’t regulate Al to death. One of the greatest conservative- 
futurist policy victories happened in 1997 when President Bill 
Clinton endorsed the idea of a hands-off approach to regulating 
internet commerce. The internet “should be a place where 
government makes every effort... not to stand in the way, to do no 
harm,” Clinton said.!3 Looking back at how the digital economy 
has changed, both in content and how we access it, the futility of 
attempting to heavily regulate an evolving, embryonic technology is 
obvious. Back then, Amazon was still strictly a book retailer, a 
search engine was merely a list of interesting websites, and 
smartphones were still a decade away. 

That 1990s lesson should strongly inform how government 
regulates artificial intelligence/machine learning, including 
generative AI, given the tremendous potential benefits to humanity. 
It’s deeply concerning that there have already been efforts to pause 


their development to give their creators time to figure out new 
safety protocols. There have even been calls for a government 
moratorium. (Quips University of Washington computer scientist 
Pedro Domingos, “In the 70s, the big scare was overpopulation, but 
even Paul Ehrlich never proposed a six-month moratorium on 
sex.”)14 

Set aside the difficulty of enforcing a voluntary delay (hello to 
secret “dark labs” everywhere run by the worst actors) across 
numerous companies and countries (especially China) or the ability 
and authority of Washington to legislate such a stoppage when 
many lawmakers are still trying to figure out how Facebook works. 
I fear such rash efforts—including the stunning suggestion to look 
to the National Environmental Protection Act for regulatory 
inspiration!°—would deeply enmesh the “mother may I,” better- 
safe-than-sorry Precautionary Principle into AI governance and 
regulation, with some Down Wing activists eventually pushing for a 
permanent pause over concerns economic (so long to white-collar 
jobs), environmental (we must avoid economic acceleration), and 
existential (say “hello” to our new AI overlords). They’ve certainly 
been successful in the past in stymieing new technologies, from 
nuclear energy to supersonic flight to genetically modified foods. 
(Anti-GMO activists have also demanded pauses, which may be 
inspiring similar calls regarding AI.) Let’s not go down that road 
again with a technology that could be as important, as AI 
“godfather” Geoffrey Hinton observes, as “the Industrial Revolution, 
or electricity... or maybe the wheel.”!© Let’s neither lock in the 
technological status quo nor hold AI to a standard of error-free 
perfection. GenAI will almost certainly move faster than private 
actors or government attempting a burst of regulatory activity. New 
rules and institutions will take time and plenty of trial and error 
(with the issue being a worthy subject of government research 
funding). Until then, the Proactionary Principle should apply. Let’s 
do no harm nor needlessly delay the benefits from what appears to 
be a fundamental technological breakthrough as government, 
academia, and business (the big AI players, by all accounts, take 
safety quite seriously) continue to research various AI risks. And if 
time is of the essence, a federally funded moonshot on AI safety 
would be worth consideration. Meanwhile, it’s best to muddle 
through and learn on the fly as we see how the technology evolves. 

3. Double all forms of R&D in the American economy. At the 


height of the 1960s Space Race, the United States spent nearly 3 
percent of its economy on scientific and technological research and 
development.!7 Of that total, about 2 percent was government 
funding and 1 percent business funding. Today, the United States 
spends just over 3 percent on scientific and technological R&D with 
a bit more than 2 percent conducted by business and about 0.75 
percent by government. (All the various spending bills passed 
during the first half of the Biden administration—the Bipartisan 
Infrastructure Act, the CHIPS and Science Act, the Inflation 
Reduction Act—didn’t change federal R&D investment that much.) 
So especially on the government side, there’s still plenty of room to 
dramatically ramp up spending without approaching those Apollo- 
era levels. Now there’s no such thing as a free lunch or a money 
tree. But America’s science and technological innovation system is 
about as close to having a tasty free lunch beneath a blooming 
money tree as you're likely to find. Or think of it this way: imagine 
having a miracle machine where we can put in $1 and get back $5 
in the form of higher standards of living, health, and worker 
productivity, as some economists calculate. 18 

Of course, the exact product of this machine is hard to predict. 
Think of the daisy chain of science research and commercial 
innovation that created Uber. It started with Albert Einstein’s 
special theory of relativity, without which we wouldn’t have the 
Global Positioning System.!9 For GPS to work, it needs to compare 
extremely accurate time signals from atomic clocks on satellites. But 
since those satellites are moving at a high velocity compared to 
Earth-bound Uber app users and experience time differently, they 
need to be adjusted according to Einstein’s equation. And if no GPS, 
no Uber with its smartphone-based business model. 

Northwestern University economist Benjamin F. Jones 
calculates that doubling both business and government R&D 
spending in the U.S. economy could raise U.S. productivity and real 
per capita income growth rates by 0.5 percentage points per year 
over the long term.29 According to Jones, “This would lead to 
enormous increases in standards of living over time. It would 
greatly advance the competitiveness of U.S. businesses and workers 
and the overall position of the U.S. economy in the world. And this 
economic orientation leaves out the health gains of longer and 
healthier lives, which are among the most valuable deliverables 
from the science and innovation system.” So let’s do that, both 


through increased spending from Washington to return federal 
spending to Apollo levels, but also by making the corporate tax 
code more research-friendly, such as by permanently allowing R&D 
expenses to be fully and immediately expensed, rather than forcing 
business to deduct, say, a $100 million investment over five years 
as is currently the law.2! And if we want government to take more 
risks, here’s an encouraging sign that Washington, in part due to 
climate concerns, is becoming more open-minded about radical 
energy technologies, even if they border on the fanciful. Last year, 
the U.S. Department of Energy announced as much as $10 million 
in funding to figure just how researchers could determine if cold 
fusion, or “low-energy nuclear reactions” might be the basis for “a 
potentially transformative carbon-free energy source.... If LENR can 
be irrefutably demonstrated and scaled, it could potentially become 
a disruptive technology with myriad energy, defense, 
transportation, and space applications, all with strong implications 
for U.S. technological leadership.” 22 

4. Spend smarter on R&D. Up Wing economic policy would be 
a lot simpler if it were only about spending more money on science 
and technology research. But proponents of increased government 
spending need to think hard about extracting more bang for the 
taxpayer buck—and not just for budgetary reasons. There’s good 
reason to think R&D isn’t as productive or as bold as it could be. In 
addition to the challenge of processing the sheer volume of 
scientific knowledge, the incentives and structures of federally 
funded research may also play a role. We need to create a less 
bureaucratic and more efficient government review and funding 
process. For example, writing grant proposals takes up to half of the 
time of leading medical scientists. It also looks as if many good 
but novel ideas get suffocated in peer review committees. One 
possible way to boost researcher efficiency and combat reviewer 
bias would be to fund projects via lottery once proposals have 
cleared some basic level of scientific plausibility. National Science 
Foundation boss Sethuraman Panchanathan wants to give truly bold 
and transformative ideas more of a chance through a Willy Wonka- 
inspired funding mechanism called the “Golden Ticket,” which 
would allow a single reviewer to support a project even if their 
peers do not agree.24 Venture capital firms use a similar approach 
because they prioritize the potential upside of long-shot investments 
rather than seeking to minimize risk. 


A Silicon Valley—esque model is also credited for the success of 
the Defense Advanced Projects Research Agency (DARPA). Among 
the successes that the agency can claim at least partial credit for are 
Moderna’s COVID-19 vaccine, weather satellites, drones, stealth 
aircraft technology, and the internet. Rather than basic research, 
DARPA tries to build things to solve problems. It’s a bureaucracy- 
light agency with projects run by some one hundred managers on 
fixed short-term contracts. They’re the ones who put together the 
outside networks to work on problems. Wherever a DARPA model 
can be employed with DARPA 1.0 characteristics, it should be. One 
possibility: a fully funded Agricultural Advanced Research 
Development Agency to help the U.S. detect new agricultural 
diseases, improve crop productivity significantly, and develop new 
food production technologies.2° 

We should also think creatively about how to build upon our 
Operation Warp Speed experience during the pandemic. Operation 
Warp Speed was so successful at accelerating vaccine development 
and manufacture that it has become the go-to reference among 
policymakers for an effective public-private partnership. America 
was the first nation to roll out a vaccine. And it did so rapidly, 
getting the COVID-19 vaccine to the American people in less than 
ten months. And it wasn’t just a single vaccine. Operation Warp 
Speed delivered three in record time. What’s more, there’s 
something in its success for everybody. It was an acknowledgment 
that drug companies had lost money during previous public health 
emergencies, such as the 2014 Ebola outbreaks, when treatments 
they developed turned out to be unnecessary.2© But now we needed 
those companies to make numerous big and bold—and risky—bets. 
So Operation Warp Speed placed orders for vaccines and therapies 
while still undergoing clinical trials, regardless of the outcomes. 
This encouraged pharmaceutical companies to expand 
manufacturing capacity so vaccines and therapies were ready to be 
distributed once they had the FDA’s green light. There you had it: 
the private sector innovating with the public sector providing a 
safety net. The success of Operation Warp Speed also showed the 
overall strength of the American Innovation System. The spike 
protein used in the most successful vaccines was first designed by 
researchers at the University of Texas and National Institutes of 
Health, while the key discoveries enabling mRNA vaccines were 
made at the University of Wisconsin and the University of 


Pennsylvania. Operation Warp Speed was a big win for the twenty- 
first-century Megamachine. 

While funding science is considered a “push” approach, the 
Operation Warp Speed purchase agreements represented a “pull” 
approach that works by increasing market predictability if a 
product is successfully developed, explains Rachel Silverman of the 
Center for Global Development.2” She suggests, for example, “an 
advance commitment for rapid tuberculosis diagnostics, and a 
moonshot prize plus manufacturing support to develop and scale 
next-generation whole genome sequencing for global genomic 
surveillance” to help tackle the next emerging pandemic. Alec Stapp 
of the Institute for Progress would do the same for medical 
countermeasures, such as a universal coronavirus vaccine, as well as 
carbon removal from the atmosphere, among other big-think 
ideas.28 Most importantly, perhaps, policymakers should make 
increased federal R&D funding entirely contingent on further 
research into boosting science productivity, as well as 
implementation of funding reforms. 

5. Say goodbye to the 1970s. Washington needs to send a 
powerful substantive and symbolic message that the growth- 
suffocating seventies are finally, mercifully over. That the half- 
century crusade against building anything is over. That the 
Precautionary Principle is out and the Proactionary Principle is in. 
Let’s start with the National Environmental Protection Act. Forget 
about building hyperloops; whether you want to build high-speed 
rail, clean energy infrastructure (both power plants and 
transmission lines), new launch facilities for the space economy, or 
even structures in space, NEPA is a barrier of permission-slip 
paperwork raised by government that does little to no good. So let’s 
raze that bureaucratic barrier. No more delays from a law with 
delay at its core. Of course, many environmental groups would go 
absolutely bonkers at the prospect of repealing NEPA. If repeal 
proves to be a bridge too far, sensible reform would be better than 
the status quo. It makes a lot of sense, for instance, to give 
geothermal energy the same regulatory treatment oil and gas 
already get when drilling on federal lands (a permitting exclusion 
that helped enable the Shale Revolution). A geothermal energy 
project may trigger as many as six NEPA reviews and take ten years 
before the project can start.22 Among the “back to basics” reforms 
suggested by regulatory policy analyst Eli Dourado are having 


Congress end public involvement in the NEPA review process, make 
it harder for courts to vacate agency NEPA decisions and stall 
projects over quibbles with environmental reviews, and create 
authority for the president to “designate certain projects or 
decisions to be overwhelmingly in the national interest and exempt 
from the requirements of NEPA.”29 Dourado explains the 
exemption would cover both emergencies and “actions that are 
urgently necessary for global strategic purposes, such as the 
development of semiconductor fabrication facilities.” 

Oh, and while Congress is wishing the 1970s a not-so-fond 
farewell, it can reverse a singularly bad Down Wing decision from 
that decade by rescinding the 1973 FAA ban on overland supersonic 
flight.3! Indeed, a pro-build, pro-innovate bias should become the 
new default among both lawmakers and regulators. An important 
idea is not immediately an important innovation. Economist Martin 
Weitzman explained in 1998 that “the ultimate limits to growth lie 
not so much in our ability to generate new ideas as in our ability to 
process an abundance of potentially new ideas into usable form.” 
For example, Alexander Fleming discovered penicillin in 1928, but 
it then took two decades of development by pharmaceutical firms 
before becoming available to the U.S. public in 1945. What 
economist Kevin R. James, Akshay Kotak, and Dimitrios P. 
Tsomocos term “innovativity” requires both ideas and the ability to 
process those ideas into new products and/or techniques.”°2 
Examining U.S. innovativity over the past 120 years, they find it 
plausible that idea processing capability is “now and has been the 
binding constraint on U.S. TFP growth.” All good reasons to think 
hard about the downsides to a rush to regulate AI/ML. 

6. Upgrade infrastructure. Better infrastructure makes it easier 
to connect all those network nodes—nations, cities, universities, 
companies, individuals—to each other. Even in the age of the Zoom 
meeting, personal connection—including the chance meeting where 
ideas are exchanged, especially among people doing different things 
—remains important to scientific discovery and technological 
innovation. Sometimes upgrading infrastructure means building 
new roads and bridges. Those are the kind of shiny new things that 
politicians love to tout with fancy ribbon-cutting ceremonies. But 
the bigger infrastructure priority isn’t nearly as exciting, which is 
one reason it’s a bigger problem than adding new assets to 
America’s vast infrastructure portfolio. Even with $550 billion in 


new money being funneled into transportation, broadband, and 
utilities by the 2021 Bipartisan Infrastructure law, there’s still a 
massive backlog of deferred maintenance for existing infrastructure. 
Repairs and modernization upgrades to the nation’s aging 
infrastructure could cost over $1 trillion at the federal and (mostly) 
state level, or 5 percent of the country’s gross domestic product, 
according to the 2019 Volcker Alliance report.22 Other studies 
report comparable findings. 

But we need new infrastructure as well. This is a subject where 
China envy plays a role. Over the past two decades, that nation has 
built nearly twenty-five thousand miles of high-speed railway and 
now accounts for two-thirds of the global total. So what would a 
practical American version look like? One of the best plans has been 
put forward by Alon Levy.°* It takes into account that America is as 
dense as Europe and already has a well-developed air transportation 
system for transcontinental travel. So keeping in mind potential 
ridership levels, Levy imagines multiple regions with high-speed 
rail, with many of these connected to each other, but not all. So you 
could board a train in Boston and travel to Chicago or Miami, but 
not Dallas or Los Angeles. And government funding, especially from 
Washington, might well play a key role. A lot of infrastructure will 
be done by the private sector, such as vertiports for air taxis or 
satellite internet such as the Starlink system. In some cases, this can 
be done with a public-private partnership or simply through 
vouchers, as with Starlink. It should, at this point, go without 
saying that NEPA reform, broadly, plays a key role here. 

7. Make our cities denser and more affordable. And maybe 
make more of them. Does housing explain it all? Well, it might just 
explain a lot of the Down Wing condition of modern America. 
There’s a plausible case that our inability and unwillingness to build 
more housing where people want to live drives myriad challenges, 
including slow economic growth, weak productivity growth, 
economic inequality, falling fertility, and more. Let’s just focus on 
one of those problems: productivity growth. America’s cities are the 
economy’s high-productivity engines. They’re also where wages are 
highest. But zoning rules and other land-use regulations have 
impeded homebuilding for decades, making housing in many such 
cities unnecessarily expensive and disrupting the historical 
economic process where people raise their living standards by 
moving to where the good jobs are. They also become more 


productive as workers. America’s most productive cities should be a 
lot bigger. “An economy like that of San Francisco should be able to 
support a city the size of Shenzhen, with 23 million people,” 
Hidalgo told me.°° “But the Bay Area today is barely able to house 
7 to 8 million people.” 

Economists Chang-Tai Hsieh and Enrico Moretti find that the 
“creeping web of these regulations has smothered wage and gross 
domestic product growth in American cities by a stunning 50 
percent over the past 50 years.”3° Let’s say just three high- 
productivity cities—New York, San Jose, and San Francisco— 
changed their housing rules to the level of restrictiveness of the 
median U.S. city. The net effect of this increased density would be a 
4 percent increase in U.S. GDP and an additional $4,000 in average 
earnings for all American workers.27 Regulation costs in home 
building are 11 percent higher today than five years ago, 
accounting for $94,000 of the final price of the average new single- 
family home.°° Over the past decade, regulation costs have 
increased by 44 percent. And if there’s any sector that could 
probably use a technological boost to productivity—such as robotics 
and 3D printed homes—it’s housing. In the 2023 paper “The 
Strange and Awful Path of Productivity in the U.S. Construction 
Sector,” economists Austan Goolsbee and Chad Syverson find not 
slow productivity but rather declining productivity. “A lot less 
productive: value added per worker in the sector was about 40 
percent lower in 2020 than it was in 1970,” they write.3? 

Americans need to get moving again. Washington can 
encourage people to move to more productive job-rich regions by 
creating a relocation benefit as an add-on to the traditional 
unemployment system. To combat the NIMBY problem, state 
legislatures need to override local zoning rules and force local 
governments to apply cost-benefit analysis to new ones. They can 
create local mandates, enforced by linking local government 
funding to population growth, suggests economist Daniel Shoag. 
And Washington can help by restricting infrastructure dollars to 
cities and regions that don’t comply. Link federal funding for 
affordable housing to progress on land-use restrictions. 

An Up Wing attitude toward urban policy wouldn’t just make 
them more populous by making it easier to build a larger supply of 
affordable housing. Some might get geographically bigger. Jason M. 
Barr, a Rutgers University-Newark economist, has proposed 


reshaping the southern part of the Manhattan shoreline by 
extending the island into New York Harbor by 1,760 acres. “New 
Mannahatta” would create new housing and help protect against 
storm surges.*9 And not just larger cities, maybe even some brand- 
new cities. City planner M. Nolan Gray notes an odd metropolis-free 
stretch between Los Angeles and San Francisco when “there should 
really be two, maybe three million-plus cities on this stretch of 
coast. Instead, it’s a NIMBY paradise anchored by a city whose 
tallest building is a parking garage.”*! With housing deregulation, 
some groups may want to intentionally build new cities. Musk 
wants to build his on a thousand acres near Austin, Texas, for his 
employees that work at SpaceX, Tesla, and Boring, his tunneling 
company. Another possibility is Praxis, a startup effort to build a 
futuristic city-state in the Silicon Valley worthy of being described 
as Florentine. As the Financial Times reports, the founders “hope to 
gather together a new society of founders, engineers, artists and 
other pioneers who want to help create the world’s first city- 
cryptostate.”*2 It would be more like a Chinese “special economic 
zone,” with its own taxes and regulatory rules, than Saudi Arabia’s 
Neom effort to build its own futuristic mega-city off the coast of the 
Red Sea, but perhaps an inkling of the shape of things to come. 

8. Open the economy further for immigration and trade. An 
Up Wing economy is an open economy. Drawbridge down, not up— 
which makes sense given that connectivity is at the core of Up Wing 
economics, both within America and between America and the rest 
of the world. So naturally one key aspect of an open Up Wing 
economy is immigration. No single pro-innovation policy is 
supported by stronger evidence and has such clear benefit as 
immigration, especially skilled immigration. Immigrants have been 
key to the creation of America’s world-leading digital economy. No 
immigrants, no Silicon Valley as we know it. Half of Silicon Valley’s 
billion-dollar “unicorn” startups have at least one foreign-born 
founder, including two-thirds of the “most promising” AI startups, 
as ranked by Forbes magazine.*° Immigrants also account for nearly 
half of the U.S. workforce with a science or engineering doctorate, 
as well as 60 percent of doctorates in computer and mathematical 
sciences.44 But it’s not just the cognitive firepower and skills 
immigrants bring that benefit the economy at the high end or their 
inexpensive labor that helps it at the lower end. (One way 
immigration boosts labor supply is by increasing female labor force 


participation by reducing childcare costs.) Immigrants are also more 
likely to start businesses than native-born Americans, whether high- 
impact startups or small family-owned stores.45 

Immigrants, whatever their skill levels, also help the American 
economy just by being different than native-born Americans. They 
see things differently, allowing them to challenge preexisting 
business thinking and further driving productivity benefits. 
Immigrants “help to globally connect capital, talent, and ideas 
because they bring international linkages and are more willing to 
explore globally, spotting mew opportunities and _ potential 
innovations,” explains a 2018 analysis from Citigroup and the 
University of Oxford.4© 

An Up Wing America is also a more populous America. (Don’t 
worry: with half of U.S. counties losing population, we have plenty 
of room.)*7 A much bigger country, say a doubling in population 
over the rest of the century, would create a bigger domestic 
economic market and also offset the demographic decline from 
lower birthrates. Also: more big ideas. “Other things equal, a larger 
population means more researchers which in turn leads to more 
new ideas and higher living standards,” explains Stanford 
University economist Charles Jones in his 2020 paper “The End of 
Economic Growth? Unintended Consequences of a Declining 
Population.”*® And as a policy matter, boosting immigration is far 
easier than boosting birthrates. At a minimum, we _ should 
encourage as many high-skilled immigrants as possible to come 
here and stay. (It certainly would make China surly if more of its 
artificial intelligence experts decided never to go back home. Of the 
thirty-two Chinese contributors to OpenAl’s GPT-4, nearly 80 
percent completed their graduate studies in the United States and 
ended up staying.)*9 

A foreign student who gets an advanced degree in a STEM field 
should be granted permanent residency. Congress should also raise 
the caps that are holding back employment-based green cards from 
highly qualified and promising talent. Some modeling suggests, for 
example, that if the U.S. doubled the H-1B visa cap from 85,000 to 
170,000, it would raise the economic growth rate by 9 percent, or 
0.12 percentage points.°0 Every bit helps. Also helpful: more 
funding for U.S. Citizenship and Immigration Services to process 
visas efficiently and bring their system into the digital age. And 
perhaps also creating a new section within the USCIS or the State 


Department, as outlined by Caleb Watney of the Institute for 
Progress, that would “identify talented scientists, engineers, 
academics, and supply chain managers from abroad, then 
proactively recruit them to the United States with an offer of 
permanent residency or even citizenship.”°! “The Department of 
Promigration,” Watney calls it. Indeed, our Down Wing 
immigration system is so broken, such as the lack of work visas, 
that it’s forcing domestic U.S. companies to outsource and relocate 
foreign employees overseas.°2 

America needs all the smart people it can get. On that 
economists seem unanimous. A 2016 survey found zero percent 
disagreeing with the idea that allowing “many more immigrants 
with advanced degrees in science and engineering” would make 
America richer over time.°° If the Biden administration wants more 
high-end semiconductor manufacturing to be located in the U.S., it’s 
going to require lots of very smart workers. The U.S. has a limited 
number of such workers because only a small fraction of the 
population has a very high IQ, observes economist Alex Tabarrok.>4 
“The US might be able to place only say 100,000 high-IQ workers in 
high-IQ professions, if we are lucky. It’s very difficult to run a high- 
IQ civilization of 330 million on just 100,000 high-IQ workers—the 
pyramid of ability extends only so far.... [We] also need to draw on 
high-IQ workers throughout the world—which explains why some 
of the linchpins of our civilization end up in places like Eindhoven 
or Taiwan.” 

The other critical part of an open economy is trade. Again, 
think drawbridge down, not up. The connections between free trade 
and growth have been at the heart of economic analysis since Adam 
Smith. Econ 101 has it right. Trade allows countries to specialize in 
the goods and services they’re relatively efficient at producing. 
Trade gives access to larger markets, and economies of scale occur 
when firms spread fixed costs by producing for a larger market. 
Trade encourages technological spillovers by accelerating the 
diffusion of technology throughout the world. Finally, import 
competition reduces the monopoly power of domestic firms and 
forces them to compete and innovate. The power of trade for 
developing nations can be seen in the dramatic upturn in economic 
growth and reduction in poverty since the 1970s. But what about a 
rich, advanced economy like America’s? Freer trade is important for 
us, too. Even after the Trump-era turn toward protectionism, 


average U.S. tariff rates remain pretty low, about 2 percent on 
industrial goods.°> And half of all industrial goods imports enter 
the United States duty-free.°© Much of the increase reflects tariffs 
on Chinese goods, which average 19.3 percent, more than six times 
higher than before the U.S.-China trade war began in 2018, 
according to the Peterson Institute for International Economics.°7 
According to a Peterson Institute analysis, removing all remaining 
trade barriers would increase U.S. production by approximately 
$450 billion to $600 billion annually. Gains in this range would 
increase U.S. per capita income between $1,500 and $2,000 
annually and U.S. household income between $4,000 and $5,300 
annually.°§ 

9. Invest in Up Wing education. The most important nodes in 
the almost impossibly complex and dense network that is the 
American economy are you and me. Like Soylent Green, economic 
growth is, fundamentally, made from people. Recall the notion that 
long-run economic growth is linked to long-run population growth 
because people create ideas, which can then be copied and used by 
everyone. Also important: the innovativeness of the environment in 
which people grow up. The latest economic research suggests a 
potential Up Wing zoom loop: if more kids were raised in high- 
innovation areas—which would happen if our high-productivity 
areas were bigger because they were more affordable—there’s some 
reason to believe more of them would become researchers and thus 
contribute to faster growth. 

London School of Economics economist John Van Reenen notes 
a correlation between areas with strong science-based universities 
and private-sector innovation—regions such as Silicon Valley in 
California, Route 128 in Massachusetts, and the Research Triangle 
in North Carolina—with individuals more likely to become 
inventors in specialties of the regions, such as software in the Valley 
and medical devices in Massachusetts.°? Moreover, “kids who move 
to high-innovation areas at an earlier age are more likely to become 
inventors than kids who move at a later age.” The results suggest 
the largest long-run effects on growth could come from using STEM 
classes to target “high ability but disadvantaged potential inventors 
at an early age.” (This research also shows the value of making 
housing more affordable in high-productivity regions.) 

But will America’s young inventors and STEM smarties have the 
opportunity to attend an elite university such as Harvard, MIT, 


Northwestern, and Stanford? (My assumption here is that America’s 
top private schools provide something of real educational value, 
something beyond networking opportunities and signaling.) But as 
demand for these schools has risen, the supply of slots hasn’t. In the 
2021 paper “Why Don’t Elite Colleges Expand Supply?” economists 
Peter Q. Blair of Harvard and Kent Smetters of Wharton note that 
the incoming class of Yale College freshmen in 2015 was 1,360, just 
14 more students than in 1979.©9 At the same time, however, the 
number of applications had surged from 9,331 to 30,932. Harvard, 
Princeton, Stanford, and Yale have increased their enrollment by 
just 7 percent since 1990 versus 61 percent for colleges in the 
bottom 25 percent of SAT selectivity. Blair and Smetters think the 
problem is something they term “prestige,” or how elite schools 
compete on reducing admission rates and appearing ever-more 
selective. One possible fix: legal collusion to end the race to the 
selectivity depths: “the top 200 U.S. colleges could agree to 
minimum enrollments by college that increase over time, much like 
maximum carbon caps by country found in the multinational Paris 
climate accord that decrease over time for some nations,” the 
economists suggest. 


Few statistical observations have stuck with me like this one from a 
2010 McKinsey report on education: Top-performing nations—such 
as Singapore, Finland, and South Korea—recruit all their teachers 
from the top third of college students versus just 23 percent in the 
United States.©! Having dropped those numbers into more than one 
conversation about the state of American education, I know they 
cause an aha moment in the thinking of many people. People 
naturally assume students benefit from having high-achieving 
teachers. 

And there’s more good reason to think that intuition a correct 
one. In the 2018 study “The Value of Smarter Teachers: 
International Evidence on Teacher Cognitive Skills and Student 
Performance,” a research team led by Stanford University economist 
Eric Hanushek finds “substantial differences in teacher cognitive 
skills across countries that are strongly related to student 
performance.”©2 Now, it’s not as if you want all your smartest 


people to become teachers. We still need plenty of computer 
scientists, biotechnologists, physicists, and engineers. Economists, 
too. But we also don’t want the U.S. education system drawing from 
the bottom half or worse of all college grads. There’s no doubt 
teacher quality matters. A study released earlier this year from 
Hanushek and several colleagues documents how the Dallas 
Independent School District offered salary supplements of as much 
as $10,000 a year to high-performing teachers who were willing to 
work in the most educationally disadvantaged schools. The 
researchers find the progam led to “dramatic” improvements, 
“bringing average achievement in the previously lowest performing 
schools close to the district average.”©5 

Not every teacher needs to be brilliant. Changes at the margin 
matter a lot. Replacing just the bottom 5 to 10 percent of teachers 
with merely average teachers could boost the U.S. international 
education rank to mid-single digits from mid-teens. What’s more, 
such an increase suggests, Hanushek adds, “that future economic 
growth would be noticeably higher, like eight-tenths of a percent 
per year higher of annual growth.”©* Or to put it another way, the 
lifetime value of having American kids scoring as well as Canadian 
or Finnish kids would amount to an increase in total U.S. economic 
output of $112 trillion in present value.®° 

But it’s not all about STEM and teacher quality. One criticism of 
English curriculum standards in the United States has been that 
they devalue “great literature.” But books that inspire have every 
bit as much economic value—as well as contributing to personal 
growth—as ones meant to get you hired. “[What] a modern 
economy needs more than personnel with expository skills is people 
eager to exercise their creativity and venturesome spirit in ever-new 
and challenging environments,” writes Nobel laureate Edmund 
Phelps in Mass Flourishing.©© Schools should get back to assigning 
classic authors such as Jack London, Jules Verne, Laura Ingalls 
Wilder, Arthur Conan Doyle, and H. P. Lovecraft, Phelps suggests, 
to which I would add newer Up Wing works of adventure and 
imagination such as J. K. Rowling’s Harry Potter series and Andy 
Weir’s The Martian. 

Getting this piece of the education puzzle right might be more 
important than you think. A 2020 analysis by Peter Cauwels and 
Didier Sornette at ETH Zurich documenting significant inventions 
over the past two centuries finds a clear decline in “bold, high-risk, 


explorative discovery” versus “low-risk incremental innovation.” 
Too little of the former, too much of the latter.©” Here’s how the 
researchers attempt to explain their findings: “It is a sign that our 
affluent society has become extremely risk averse; we refer to this 
as the zero-risk society. When wealth and age in society increases, 
people become ever more risk averse, focus on going concern, 
protection of existing wealth and rent seeking.” So how can we 
offset our zero-sum tendencies? In addition to funding more high- 
risk research, Cauwels and Sornette think our kids need different 
role models. From their paper: “Why not promote the risk-taker, the 
explorer, the creative inventor as a new type of social influencer 
acclaimed like a Hollywood or sports star? Only by such a deep 
cultural change, by bringing back the frontier spirit and making 
risk-taking great again will we be able to escape from the 
illusionary and paralyzing zero-risk society and deal with the 
massive lurking risks that it produces.” 

By the way, Herman Kahn had some thoughts about education, 
too. One of his final projects before his death was promoting an Up 
Wing education program that would, in Kahn’s words, address “the 
imbalance of unrelenting negativism” about the future of the world 
being taught in public schools with “‘more accurate and therefore 
more optimistic data’ about energy, pollution, resources, 
population, food supplies, economics, and technology.”©% Obviously 
that’s an effort that would still be incredibly relevant today. Maybe 
it’s also time for an Advanced Placement class, AP Progress I’ve 
named it, that examines the influence of technological progress— 
from the compass and printing press to the steam engine and 
railroad to microchips and the internet—on economic history.©? 

10. Create a labor market “imaginarium.” An Up Wing society 
needs more than the desire to pursue the adventure that is 
discovery and innovation; it also needs the capacity. It needs a free 
space where dreams and ideas can be pursued with as little friction 
as possible from rules or regulations, whether they come from 
business or government. Phelps writes that the core of the 
innovative economy is a “vast imaginarium—a space for imagining 
new products and methods, imagining how they might be made, 
imagining how they might be used.””° There are numerous ways 
that government can foul that imaginarium and prevent the pursuit 
of discovery and happiness by allowing friction to happen. 

A 2020 paper by Morris M. Kleiner and Ming Xu finds that over 


one-fifth of all U.S. workers are employed in licensed occupations, 
jobs that require a government license.”7! This number was only 5 
percent in the 1950s. For workers who are trying to enter or change 
a profession, “increased licensing may also result in barriers such as 
restricted geographical and occupational worker mobility; 
decreased worker welfare; increased consumer prices; and 
ultimately, impaired economic growth.” One example: the average 
cosmetologist spends 372 days in training to receive an 
occupational license from the government versus just thirty-three 
days for the average emergency medical technician.72 Not only 
should every state review their licensing system, but if someone has 
a license in another state, every state should recognize that license. 

It’s not just government disrupting that imaginarium. Workers 
are also stymied by noncompete agreements, in which workers 
agree not to join or start a rival company for a certain period after 
leaving their current employer. Many economists give at least some 
credit for the continued vibrancy of Silicon Valley to California’s 
decision to nix noncompetes. Massachusetts, like most other states, 
enforces noncompetes. And while Boston’s Route 128 tech corridor 
once rivaled Silicon Valley in the 1950s and 1960s, it started 
lagging badly in the 1990s—a slowdown some economists blame on 
noncompetes.’? Overall, a fifth of American workers, including 
lower-income workers, are covered by the agreement that 
suppresses wage growth by limiting the need for businesses to 
compete for their services.74 The Federal Trade Commission 
estimates a total ban on noncompetes would increase worker 
earnings by $250 billion to $300 billion per year.”° And although a 
case can be reasonably made that not all workers should be treated 
the same—some knowledge workers might legitimately have 
information that would create a new competitor or unfairly aid an 
existing rival—it’s hard to see why fast-food workers should have 
their job mobility restricted. 

11. Create a safety net for new dynamic Up Wing economy. 
It’s recently become easier to envision a world of AGI and advanced 
humanoid robots, of a near future where software and machines can 
do everything humans can do. The end of the Age of Labor would 
be a leap forward to rival that of the Agricultural Revolution, when 
humanity shifted from forager to farmer, and of the Industrial 
Revolution, when farmers became factory workers. Likewise, 
observes University of Virginia economist Anton Korinek, “We hope 


that our society will also be able to adapt to the end of the Age of 
Labor if and when it occurs, enabling humans to enjoy their lives 
freed from the drudgery of having to work.”7© Korinek explains that 
a successful adaptation would require new institutions such as how 
the shift from foraging to farming required the creation of property 
rights. He argues that governments should prepare now for a world 
where they provide a basic income for all their citizens. 
“Ultimately, with the right economic institutions to distribute the 
abundant output in a world in which labor is made economically 
redundant by autonomous machines, we may be able to implement 
the dream of Arthur C. Clarke that ‘the goal of the future is full 
unemployment, so we can play,’” Korinek concludes. 

But, again, we should not underestimate the difficulty of 
achieving AGI and a subsequent Infinite Age of Play. So let’s take a 
step back and imagine brilliant machines that merely take a lot of 
jobs and substantially reduce the rate at which adults participate in 
the workforce. (But don’t forget that when superhuman intelligence 
arrived in Go, it made players better.) In that case, exclusively 
focusing on the broad distribution of Al-driven income gains 
probably isn’t the right answer. Rather, argues economist Michael 
Strain, government would need to make work as _ financially 
attractive as possible and help people build skills so they can use AI 
and other technology as tools to boost their own productivity. “This 
could require a radical rethinking of public policy,” Strain says.7” 
Government may need to provide large earnings subsidies such that 
working Americans with relatively few skills receive the majority of 
the financial returns from their labor via a check from Washington 
and not from their employer. “But I’d rather live in that world than 
in a world where they weren’t making any contributions and 
instead were just receiving checks financed by the productivity of 
the machines,” Strain adds. 


The endgame here is to create an America that would be the 
premier global destination and hub for highly educated, 
entrepreneurial people who want to live in a country where 
government encourages innovation and success rather than 
throwing up roadblocks. My vision is partly inspired by the New 


Canaan Holdfast in the Brilliance book series by Marcus Sakey.7® In 
Sakey’s alternate America, one percent of the U.S. population is 
born with superhuman smarts. Many of these “brilliants” decide to 
live in a huge section of Wyoming purchased by a brilliant 
uberbillionaire to both escape growing persecution and live in a 
place that encourages their talents. The X-Men meet Silicon Valley. 
In the NCH, brilliant scientists greatly advance all manner of 
technology. Eventually those marvels will create a more prosperous 
America and world. We need to find the brilliance in everyone and 
put it to work. 


TWELVE 


How to Nurture an Up Wing Culture 


Biack Mirror, the techno-dystopian television series, has been 
described as a show asking the question “What happens when the 
technology that it is claimed improves our lives creates intractable 
problems and nightmarish consequences?”! Among the most 
popular or well-critiqued episodes is one in which humans are 
chased by murderous robot dogs, a ghoulish spin on those viral 
videos from robotics company Boston Dynamics of automatons 
running, jumping, and tumbling—doing parkour, basically. While 
Black Mirror is often compared to The Twilight Zone from the 1960s, 
the latter was not premised on a dark future. Perhaps Hollywood 
doesn’t believe an Up Wing White Mirror show would be possible or 
popular. A typical episode of such a show, physicist and author 
David Deutsch has said, might imagine some technology that’s 
plausibly on the horizon—and then that technology turns out much 
better than imagined.2 In the typical Black Mirror episode, by 
contrast, the imagined tech improvement happens—and then 
“Everything goes horribly wrong.”> Synthetic pets become canine 
murderbots rather than lifetime companions and caretakers. Jurassic 
Park author Michael Crichton, who specialized in the terror 
potential of emerging technology, once said, “If you imagine a 
future that’s wonderful, you don’t have a story.”4 That’s obviously 
wrong. Despite our cultural gloom, we do get the occasional 
glimpse of what an Up Wing, techno-solutionist culture might look 
like through art that optimistically imagines what direction 
artificial intelligence, genetic editing, and a burgeoning new age of 
space flight might take humanity. There’s more out there than just 
Star Trek, though not as much as there could and should be. But 
what is available should teach some valuable Up Wing creative 


lessons: 


* The value of innovation. In the book and later film The 
Martian, astronaut Mark Watney is stranded alone on the Red 
Planet.° Although NASA eventually figures out he’s alive and 
mounts a rescue mission, Watney still needs to survive for 549 
Martian solar days (Earth days are just a smidgen longer) until 
that spacecraft arrives. He also has to figure out a way to get 
himself into orbit as the ship zooms by. He needs to innovate— 
or, as he famously puts it, “science the shit” out of his 
problem. He uses his brain and his tools in ways NASA never 
anticipated. To use Apple’s old advertising tagline, The Martian 
is a story about someone needing to “think different” to 
survive. Watney is also a botanist, and he figures out how to 
grow potatoes in Martian soil, including extracting water from 
rocket fuel. Innovation. To power and heat a land rover for 
long treks, he repurposes some solar panels and a radioactive 
plutonium battery. Innovation. He devises a special code to 
speed up communication with NASA. Innovation. Even after 
Watney launches himself into space, he has to manage one 
final innovation (in the movie, at least): piercing his spacesuit 
so he can use the escaping air as propulsion to rendezvous 
with the rescue ship. Innovation. 

* Too little progress can be a big problem. A year before the 
premier of the original Star Trek, the same network, CBS, 
launched another hour-long sci-fi show, Lost in Space. Just like 
Star Trek, it lasted for three seasons (but shot four more 
episodes), yet with hardly the long-term cultural impact. Its 
budgets were low, and its plotlines more geared toward kids. It 
wasn’t a show of great ambition. The 2018 Netflix reimaging 
kept the core elements. The Robinson family—parents John 
and Maureen, kids Judy, Penny, and Will—is still lost in deep 
space, as is the villainous Doctor Smith (now gender swapped). 
Up Wing thinking is built into the very premise. The Robinsons 
are part of a colonization mission to another planet. Earth’s 
climate was destabilized by an asteroid strike, not carbon 
emissions. In other words, a lack of technological expertise is 


the problem here, not too much technology. Most of the drama 
comes from tough circumstances, not bad guys. As in The 
Martian, the Robinson family has to solve technical problem 
after problem to survive. (To quote Mark Watney from The 
Martian: “You solve one problem... and you solve the next 
one... and then the next. And if you solve enough problems, 
you get to come home.”)® There’s a deep “maker” ethos 
embedded in the show’s DNA. Since the show is set only a 
quarter century from now, problems are solved through 
understandable ingenuity and (mostly) realistic tech, not 
theoretical or impossible superscience. 

* Rejecting progress creates existential risk. Director 
Christopher Nolan’s 2014 Interstellar may seem at first like 
another Down Wing film. A mysterious global blight is killing 
the planet’s vegetation—a plague that will eventually render 
Earth uninhabitable if science can’t stop it. But whatever the 
plague’s origin, our ability to cure it is hampered by an 
America that’s turned its back on science, progress, and reason. 
No more NASA or MRI machines. It’s a scenario lamentably 
easy to imagine given the current denial of manmade climate 
change, anti-vaccine sentiment, and belief that the COVID-19 
pandemic was a hoax concocted by evil global elites. In 
Interstellar, Cooper, played by Matthew McConaughey, is an 
astronaut turned farmer when America abandoned space 
exploration. “We used to look up in the sky and wonder at our 
place in the stars. Now we just look down and worry about our 
place in the dirt,” he laments early in the film. But Cooper 
hasn’t abandoned that image of the future. He still sees space 
as our salvation: “Mankind was born on Earth. It was never 
meant to die here.”7 

* Today’s reality is hardly the best we can do. The 1960s 
Space Race never ended in the alt-history series For All 
Mankind, which premiered on Apple TV + in 2019. The show 
begins with a bummer: the Soviet Union lands on the moon 
first, with America following soon after with a crash landing. 
(The key point of divergence is that Sergei Korolev, the father 
of the Soviet space program, doesn’t die under mysterious 


circumstances in 1966 in the FAM-verse as he did in ours.) 
Both nations get a deep and invigorating sense of national 
mission from that start and duel peacefully (mostly) in the 
heavens for decades after. For America, there’s no Great 
Downshift, as it continues to pour money into federal R&D. 
Those ambitious NASA plans that never happened in our 
reality come to fruition in FAM: a permanent lunar base, 
Jamestown, is established in 1973; the space shuttle begins 
resupplying the lunar base in 1982; NASA’s Sojourner mission 
lands on Mars in 1995. But the advances aren’t just about 
space. All that government investment means Americans are 
using cell phones and driving electric cars by the early 1980s. 
In 1987, a private company wins a NASA contract to mine 
lunar deposits of helium-3, helping spark a nuclear fusion 
revolution. In 1988, NASA’s James Hansen testifies to Congress 
that global warming has slowed thanks to widespread use of 
nuclear fusion. (In our universe, he sounded the alarm about 
climate change.)® 

- Even global disaster won’t doom humanity if we keep an 
Up Wing attitude. Although science fiction writer Neal 
Stephenson has repeatedly expressed his concern about 
pessimistic sci-fi, he’s also created just about the most Down 
Wing scenario imaginable, but one with an incredibly Up Wing 
finish. In Seveneves from 2015, the moon shatters “without 
warning and for no apparent reason”—maybe aliens, maybe a 
tiny black hole—with the pieces eventually raining down to 
Earth in a fiery cleansing of all life.? But before that Hard Rain 
happens, humanity creates a refuge in orbit, a cluster of 
connected habitats. Flash forward five thousand years. Three 
billion genetically modified humans live above the slowly 
healing planet in a complex network of rings made out of what 
was left of the shattered moon. We climbed our way back 
through our wits, perseverance, and unbreakable confidence 
that a bright future was still possible—even though we had to 
invent it as we went along. There was no master blueprint. 
Microsoft co-founder Bill Gates gave Seveneves a glowing 
review, writing how he loved its emphasis on scientific 


accuracy and adhering to physical laws, but also “the way the 
book pushes you to think big and long-term.”!° Or, to put it 
another way, how to think Up Wing. 


All those films and shows have Up Wing attitude at their core. 
But even future-oriented media that don’t might be more Up Wing 
than first appears. Given the deep pessimism of so many visions 
about the future, depicting any future at all seems sort of optimistic. 
While William Gibson’s 1984 book Neuromancer created or 
solidified various cyberpunk tropes—ruthless megacorporations, 
massive inequality, AI with its own agenda—Gibson himself doesn’t 
see his book as obviously dystopian: “It seemed to me when I wrote 
Neuromancer that it was an act of optimism because so many 
intelligent, well-informed adults around me at that time thought 
that our fate was going to be mutually-assured destruction. And in 
Neuromancer that hasn’t happened.... So it did seem optimistic to 
me then.”!! Or take a more recent work of Gibson’s, The Peripheral, 
in which 80 percent of the global population is wiped by a series of 
unfortunate events, from severe climate change to numerous mini- 
pandemics. Yet even as civilization is collapsing, “science started 
popping”—huge breakthroughs in AI, energy, nanotechnology, and 
robotics. Whatever Gibson intended, I view The Peripheral as a 
warning against technological delay. And had that message been 
made explicit, it would suddenly be an Up Wing work while not 
losing any of its drama or characterization. Sorry, Crichton. 


Our Beliefs about the Future Matter, So Let’s Act Like It 


When Herman Kahn wrote on how to transition to a world of mass 
abundance and opportunity, he argued that perhaps “the single 
most important thing that could be done would be to substitute 
reasonably accurate positive images of the future for the depressing 
images that now prevail, especially in the Advanced Capitalist 
nations.”!2 Ideally, such an image would be vivid enough that we 
could picture a version of it in our minds. Researchers Andrew M. 
Carton and Brian J. Lucas find evidence that organizational leaders 
can inspire employees by communicating “a vision of the future 
with image-based rhetoric—words and phrases that are readily 
envisioned in the mind’s eye.”!° They point out that Bill Gates 
envisioned a “computer on every desk and in every home,” and 


President John F. Kennedy challenged NASA to land “a man on the 
moon.” 

So how do we create vivid Up Wing images and stories, 
especially if rapid economic acceleration isn’t currently providing 
the technological sneak preview or inspirational support that it did 
in previous Up Wing periods? It might seem unlikely. Not only is 
Hollywood deeply enmeshed in Down Wing eco-catastrophism, but 
creating a nuanced fictional reality that’s better in many ways but 
also maybe worse in some others requires ambitious worldbuilding. 
Much easier to go full-on dark, ramp up the CGI destruction porn, 
and maybe tack on a perfunctory and unearned feel-good ending. 
All the more reason, then, for Up Wingers with resources to directly 
finance Up Wing cultural efforts. 

It’s hardly a crazy idea. Take The Expanse on Amazon Prime 
Video. The show is set in the year 2350 when the average lifespan 
on Earth is 123 years, Mars has three billion inhabitants, and 
humanity mines deep-space asteroids that it quickly travels to via 
fusion propulsion technology. Not dystopia, but also not a utopia, 
given the brewing geopolitical conflict between Earth (where 
unemployment is high but people also receive a universal basic 
income), Mars, and those mining colonies. Also, no zombies, no 
incinerated Earth, and no collapsed civilization. Humanity has 
survived and expanded. The first three seasons of The Expanse aired 
on Syfy, and although the show received considerable critical 
acclaim, audience numbers fell sharply during the second and third 
seasons. Some one hundred thousand fans signed an online petition 
lobbying Amazon Studios and Netflix to pick up the expensive 
series.!4 They even created a crowdfunding campaign that paid for 
an airplane to fly a “#SaveTheExpanse” banner over Amazon 
Studios in Santa Monica, California. But it’s unlikely that any of 
those efforts would’ve worked if Amazon founder Jeff Bezos wasn’t 
one of the show’s big fans. “It’s his favorite TV show,” Andrew 
Kosove of Alcon TV, which produces the program, told the Los 
Angeles Times.!° “I believe [the 2018 move to Amazon] was because 
of Jeff Bezos: ‘I like watching the show, so let’s make it work.” 


But we don’t have to count on uberbillionaires cutting big checks to 


create Up Wing visions, as helpful as that would be. Back in 2011, 
Arizona State University president Michael Crow heard a conference 
talk given by Stephenson, during which the author bemoaned 
America’s retreat from space and other big-think ideas.!© Crow then 
challenged Stephenson to create a sci-fi response to the problem. In 
Stephenson’s Wired essay on that’ gathering, he offers 
complementary theories about how sci-fi was relevant to our 
decline in national ambition. First, “inspiration theory”: Sci-fi is 
important because it inspires people to choose science and 
engineering as careers, as happened with Elon Musk and many 
other technologists. Second, “hieroglyph theory.” Stephenson 
writes, “Good [science fiction] supplies a plausible, fully thought- 
out picture of an alternate reality in which some sort of compelling 
innovation has taken place.” In other words, “good” sci-fi supplies 
an image of the future that nudges society toward action rather 
than mere fantasizing and speculation. 

This led to the creation of ASU’s Center for Science and the 
Imagination at Arizona State University, which brings together 
scientists, engineers, creative writers, storytellers, and artists to 
come up with technically grounded, optimistic visions of the future. 
One big project was Hieroglyph, a collection of short stories that, as 
Stephenson described them, would all be throwbacks “to 1950’s- 
style SF, in that they would depict futures in which Big Stuff Got 
Done. We would avoid hackers, hyperspace, and holocausts. The 
ideal subject matter would be an innovation that a young, modern- 
day engineer could make substantial progress on during his or her 
career.”!7 In “Periapsis” by James L. Cambias, young adults 
compete in a series of challenges to win citizenship on Deimos, the 
prosperous near-zero-gravity moon of Mars.!® In “The Man Who 
Sold the Stars” by Gregory Benford, an entrepreneur uses the profits 
from asteroid mining to fund research to find Earth-like planets. !9 
In Stephenson’s piece, “Atmosphera Incognita,” an ambitious tech 
entrepreneur constructs a twenty-kilometer-tall tower that jump- 
starts the moribund U.S. steel industry and reveals novel methods 
for generating renewable energy.29 As the book’s introduction puts 
it, “This is a sketchbook for the future, with ideas we hope will leap 
off the page and into real life.” 


The most effective thing government can do to create an Up Wing 
culture is to inspire one through public policy that helps create a 
better ecology for scientific and technological progress, business 
innovation, and high-impact entrepreneurship. But lots more Up 
Wing economic policy isn’t all government can do. 

Consider: The near-miraculous achievements of the Industrial 
Revolution were not forgotten by Oscar-winning director Danny 
Boyle when he organized the opening of the 2012 Summer Olympic 
Games in London. The ceremonies begin with a “Green and Pleasant 
Land” segment depicting idyllic rural life—England as Hobbiton in 
Tolkien’s Middle Earth—before suddenly _ shifting to 
“Pandemonium” with its propulsive drums and now iconic visuals 
of seven coal-smoke belching chimney stacks rising from green 
fields.2! Then arrive the top-hatted capitalists (led by actor Kenneth 
Branagh) to oversee the steam-powered factories, tended by grimy 
workers performing rhythmically as if machines themselves. 
William Blake’s dark Satanic mills, as designed by Sauron, basically. 
But the story doesn’t end there. Those sooty workers have been 
casting iron rings, the famous five Olympic rings, which are raised 
above the performers as they rain down silver and gold sparks. It‘s 
that image of the glowing rings, ignited as much by the spirit of the 
age as molten iron, that appeared on the front pages of newspapers 
around the world. Here’s how Boyle thought about that second 
segment: “We call it Pandemonium, which is Milton’s invented 
word for the capital of hell in Paradise Lost, and you know all the 
stories about Victorian Britain, but it also unleashed tremendous 
potential, and the growth of cities and the growth of a working base 
was extraordinary really, and it has changed all our lives. It has 
certainly allowed me to be here.”22 At the end of the segment, a 
BBC television presenter said the scene was more like “paradise 
found.” 

Those opening ceremonies showed the power of spectacle on a 
global scale to both inform and inspire. The mid-twentieth-century 
equivalent for displays of Up Wing oomph were World’s Fairs, 
especially those in the United States. Although several fairs figure 
prominently in the story of the American Century—especially the 
1933 “Century of Progress” exposition in Chicago, the final pre- 
World War II fair in New York City in 1939, Seattle’s 1962 Century 
21 Exposition, and the 1964 New York World’s Fair (not approved 
by the governing Bureau of International Expositions, by the way)— 


they probably seem to many Americans like bits of nostalgia that 
gave us a few interesting landmarks (and favorite Hollywood film 
locations) such as the Space Needle and Unisphere. Unfortunately, 
the United States hasn’t hosted a World’s Fair for almost four 
decades, and Washington got out of the business of providing any 
funding in 2001, even leaving the international governing body. 
Our final two efforts were the energy-focused 1982 Knoxville 
World’s Fair (later mocked in an episode of The Simpsons) and a full- 
scale World’s Fair two years later in New Orleans.23 Both were 
plagued with attendance problems, and the latter had to declare 
bankruptcy during its run. 

But outside of North America—the last one here was Vancouver 
in 1986—World’s Fairs are going strong. Just as they were 
showcases for rising American power in the first half of the 
twentieth century and then postwar U.S. geopolitical dominance in 
the middle, they’re now major events for a rising Asia to raise its 
global profile. Although the BIE is headquartered in Paris, the 
World Expo Museum is located in Shanghai, a city that saw the 
largest-ever World’s Fair in 2010, with more than 190 countries and 
around fifty international organizations, along with 73 million total 
visitors, taking part.24 One could make a geopolitical argument for 
the United States returning to hosting World’s Fairs and devoting 
taxpayer resources to them. Such reasoning might be why the 
Trump administration in 2017 decided to rejoin the BIE.2° But 
having the United States return as a frequent World’s Fair host and 
enthusiastic participant would be far more important than as just a 
mere expression of American soft power. America can again 
leverage World’s Fairs to create a more Up Wing culture that both 
supports and promotes technological progress and economic 
growth. “World’s Fairs, especially American World’s Fairs, gave us 
the future... and tried to sell people on the future,” according to 
Charles Pappas, author of Flying Cars, Zombie Dogs, and Robot 
Overlords: How World’s Fairs and Trade Expos Changed the World.2© 
“Lately a lot of the vibe of the world fairs is ecological, kind of 
canary-in-the-coal-mine experience. I think we’ve lost the idea of 
optimism. I think we’ve lost the idea of what we can do [with the 
fairs].” 

At their Up Wing best, World’s Fairs have the ability to present 
a holistic view of what a better tomorrow might look like. TEDx 
event organizer Cameron Wiese has been promoting a twenty-first- 


century update to the exhibitions through his World’s Fair Co. 
startup as a means of creating aspirational images of the future. As 
he told me, “If done right, the World’s Fair can be the catalyst for us 
to translate the hopeful stories we tell about the future into the real 
world. For that to happen, people need to leave the Fair with 
renewed hope; they need a vision of where we’re going, paths to get 
there, and the belief that they have a role to play.”2” And what 
might a reimagined World’s Fair look like? Wiese offers this 
example: 


In this world, you explore the depths of our oceans, take a 
mission to Mars, and travel back in time to the 1893 Chicago 
World’s Fair recreated in VR. You tour the geothermal plant 
powering the Fair, see the 3D-printed homes of tomorrow, and 
watch synthetic organisms decompose the plastic polluting our 
oceans. You meet the bright minds of tomorrow at the World’s 
Science Competition, watch de-extinct wooly mammoths play, 
and cheer researchers as they debut the cure for aging. You 
grab dinner made from ingredients grown at the Fair’s cellular 
meat lab and vertical garden. You sit down at a table with other 
guests from around the world to laugh, share stories, and talk 
about the future—your words translated to each other in real- 
time.28 


And, of course, you take a driverless taxi, maybe even a flying 
electric one, home at the end of your Up Wing evening at the fair. 


Inspiring Humanity with Elevators, Radio, and Clocks 


Apollo brought America a lot more than just geopolitical prestige 
and Tang. Economically, it played a critical role in the emerging 
Information Technology and Communication Revolution. NASA was 
the largest purchaser of microchips in the 1960s, eventually 
scooping up 60 percent of all that were manufactured during that 
decade for its Apollo guidance computer and other systems.2? But 
Apollo didn’t just provide a financial catalyst for the Digital 
Revolution. It also launched a cultural acceptance and embrace of 
technology that helped make America a gadget-obsessed nation of 
first adopters. Apollo provided an Up Wing counterargument to 
postwar Megamachine fears about the destructive power of 


technology. It presented the computer as something that enabled 
mankind to launch itself into perhaps its greatest adventure, not 
just calculate ICBM trajectories. It created science heroes in the 
astronauts, but also heroes of the more everyday sort in the 
technicians back on Earth. “[Apollo] helped give Americans a sense 
of excitement and anticipation about the Digital Age, a sense of 
excitement that had been completely missing when the 1960s 
began,” writes journalist Charles Fishman in One Giant Leap: The 
Impossible Mission That Flew Us to the Moon.°9 “Going to the Moon 
inspired a whole generation—maybe two generations—of young 
people to become scientists, engineers, and computer 
programmers.” 

Perhaps no witness to Apollo 11 back in July 1969 ever 
described its wonder and deep meaning better than philosopher and 
novelist Ayn Rand, who visited Cape Canaveral during the days 
leading up to the historic launch. Her words should again prove 
relevant as America begins a new era of journeys into deep space: 


The next four days were torn out of the world’s usual context, 
like a breathing spell with a sweep of clean air piercing 
mankind’s lethargic suffocation. For thirty years or longer, the 
newspapers had featured nothing but disasters, catastrophes, 
betrayals, the shrinking stature of man, the sordid mess of a 
collapsing civilization; their voice had become a long, sustained 
whine, the megaphone a failure, like the sound of the Oriental 
bazaar where leprous beggars, of spirit or matter, compete for 
attention by displaying their source. Now, for once, the 
newspapers were announcing a human achievement, were 
reporting on a human triumph, were reminding us that man still 
exists and functions as a man. Those four days conveyed the 
sense that we were watching a magnificent work of art—a play 
dramatizing a single theme: the efficacy of man’s mind. >! 


Time for more adventures, both out there and down here. To 
that end, I humbly present two aspirational and inspirational 
megaprojects for humanity. And while these projects may well have 
huge economic benefits, I list them here for their potential to create 
a more aspirational and adventurous Up Wing culture, both in 
America and globally. 


Climbing into space. Humanity has long dreamed of building 
towers to God in His heaven. And in 1895, Russian scientist 
Konstantin Tsiolkovsky presented an idea for doing so: Build 
another Eiffel Tower and then, you know, keep on building.32 And 
inside that (almost) impossibly tall tower, an electric elevator could 
transport cargo and people to an orbiting “celestial castle.” The next 
iteration of the tall tower idea had no tower at all. Rather than a 
structure that extended into orbit, a cable would be lowered from a 
counterweight—maybe a space station, maybe a captured asteroid 
—in geostationary orbit, some 36,000 kilometers above the surface 
of Earth. The centrifugal force of the counterweight would hold the 
cable in tension, allowing mechanical “climbers” to scoot up and 
down. Spinning in sync with Earth, the counterweight could be 
used as a deep-space launch platform, slingshotting cargo to the 
moon and beyond—at a fraction of current rocket-launching costs. 
SpaceX has already lowered the cost to $1,500 per kilogram, but 
space elevator researchers say they could get the delivery price 
down below $100 per kilogram or even less.°% 

Although space elevators have only rarely been depicted on 
screen—most notably in the television series Foundation on Apple 
TV+, based on the Isaac Asimov book series—they’ve long been a 
feature of sci-fi literature. Space elevators first appeared in two 
1979 novels, Arthur C. Clarke’s The Fountains of Paradise and The 
Web between Two Worlds by Charles Sheffield.3+ More recently, a 
space elevator constructed on the Red Planet is a key element of 
Kim Stanley Robinson’s Mars series. As Robinson describes his 
version: 


The construction took 11 years, circa 2047-2058. The cable 
was 35,000 km long and 10 meters thick, weighing 6 billion 
tons. The space station Clarke, named after the author, was 
built on the remainder of the asteroid at the end of the cable. 
The cable was attached to the Martian surface at Pavonis Mons 
caldera, which was suitably situated at the equator, and in 
which the city of Sheffield had grown. The attachment point 
was the Socket. 400 cars went up and down the cable at 300 
km/h; the journey took five days. The elevator greatly improved 
Mars’s exporting capability. Martian minerals were massively 
exported to Terra and Terran immigrants flooded Mars. 3° 


One thing those three authors have in common is that they 
wrote within the genre of hard science fiction—stories grounded in 
scientific accuracy, logic, and the realm of possibility. Space 
elevators are theoretically possible, though as with the Apollo 
program, innovations would be needed to solve many formidable 
engineering challenges, such as creating carbon nanotube-based 
composites or some other material—perhaps many multiples 
stronger than any that currently exist—for the tether. For his cable, 
Clarke created “hyperfilament,” constructed from “continuous 
pseudo-one-dimensional diamond crystal.”3° Although he needed 
fictional superscience to make his elevator work, Clarke was 
confident that real-world tech would eventually do the trick. He 
joked that an elevator would be built “about 50 years after 
everyone stops laughing,” bringing that number down to ten years, 
just before his death in 2008.°7 Is it time to start that ten-year clock 
ticking? Some countries think so, including China and Japan, 
thanks to advances in material science, such as the ability to 
manufacture super-strong sheets of one-atom-thick carbon 
graphene.°8 

In a 2022 essay for Scientific American, Stephen Cohen, a 
physicist at Montreal’s Vanier College, writes that while “the 
synthesis of potentially suitable materials has progressed in recent 
years, we are still at least 10 years away from a material solution 
(one having adequate properties, and that can be manufactured 
reasonably quickly at a reasonable cost).”29 That said, he believes 
space elevators could exist within “two or three decades.” What 
could a space elevator do—if one could be built, it might cost far 
less than NASA’s current budget of $30 billion—that would merit 
government support? (Of course, a massively wealthy entrepreneur 
could always bankroll the project... such as space elevator fan Elon 
Musk.*°) It would be a powerful tool to enable an orbital, lunar, 
and deep space economy in a way far more cheaply and safely than 
rockets and without polluting the atmosphere. As Cohen writes, “A 
space elevator becomes a bridge to the entire solar system. Release 
a payload in the lower portion, and you orbit Earth, but do so in the 
upper portion, and you orbit the sun; all without fuel.”4! Ironically 
given Musk’s apparent interest in space elevators, the biggest threat 
to such a project might be SpaceX. First, all the satellites it’s 
launching could create space junk that could pose a danger to an 
elevator. (Of course, this isn’t just a SpaceX issue.) Also, the 


reusable rockets of SpaceX or some other company could reduce the 
cost of getting stuff to orbit as price competitive with a theoretical 
elevator, about $100 per kilogram, if not less. 

Building a mega-telescope on the moon. If we’re to ever 
discover the existence of extraterrestrial life—much less intelligent 
life and alien civilizations—it most likely won’t come from 
interviewing naval aviators about what they saw whizzing around 
their aircraft off the coast of San Diego. And whether it’s searching 
for ETs or learning more about the wonders of the universe, 
astronomers see the moon as the perfect location for a massive 
radio telescope. By picking up electromagnetic waves emitted from 
distant celestial objects, Earth’s radio telescopes have enabled 
astronomers to make discoveries that couldn’t be observed with 
optical telescopes, such as relic radiation from the origins of the 
universe. But the moon has some big advantages over the Earth in 
detecting those waves. The moon has no atmosphere, and its far 
side is protected from light and radio waves coming from Earth. 
Such a telescope could also observe the so far largely unexplored 
wavelengths reflected by the Earth’s ionosphere. 

NASA is considering two projects to make a moon telescope 
reality. The Lunar Crater Radio Telescope project calls for crawling 
robots to transform a half-mile-wide crater into an observatory by 
attaching a wire mesh along the crater walls.42 NASA has already 
approved $500,000 for further study of the LCRT idea. The other 
project is the Farside Array for Radio Science Investigations of the 
Dark ages and Exoplanets, or FARSIDE. Robotic rovers would 
deploy 128 special antennas over an area 10 kilometers in diameter 
to study the universe’s history before stellar ignition and the 
formation of the first stars and galaxies as well as planets outside 
the solar system.*° Most intriguingly, FARSIDE would allow us to 
better study the magnetic fields of those exoplanets, giving us a 
clearer idea of just how many planets are capable of supporting life. 
(Planets without magnetic fields can’t maintain atmospheres.) 
Discovering an improbable cluster of such planets would suggest an 
alien civilization was terraforming these bodies by giving them a 
magnetosphere. 

Imagine if we detected such an advanced civilization. Their 
indisputable presence and technological advancement—even if we 
never saw them up close or were able to examine their technology 
—would show humanity that we’re nowhere close to our potential. 


Good ideas might be getting harder to find, but we’re nowhere close 
to finding all of them. Maybe there’s a warp engine out there 
somewhere, waiting for us. There would be renewed interest in 
science of all sorts, in discovery, in maximizing human potential— 
especially when we could see such vivid evidence that advanced 
civilizations won’t ultimately destroy themselves through war or 
planetary negligence. Given the upside here, another option is for 
government to fully fund a full-scale version of the Breakthrough 
Starshot initiative, a private R&D program trying to build tiny, 
proof-of-concept spacecraft—it would use laser-pushed lightsails to 
reach 20 percent of the speed of light—for a twenty-year journey to 
Alpha Centauri.*4 It’s the next solar system over and home of 
possible Earth-like planets. 


Counting the Minutes and Seconds to a Sci-Fi Future 


As of the writing of this book, the famous Doomsday Clock of the 
Bulletin of the Atomic Scientists is at mere one hundred seconds to 
midnight, “the most dangerous situation that humanity has ever 
faced.”4° This analysis, while taking into account the nuclear issues 
that led to the clock’s creation, also factors in myriad other risks 
such as climate change and “disruptive” technologies like AI, 
cyberattacks, and genetic editing. Interestingly, the clock has been 
stuck at the time since 2020 when it was moved closer from two 
minutes to midnight. That, even with Russia’s invasion of Ukraine 
and loose suggestions from the former about using nuclear 
weapons. But with the clock already just shy of midnight, perhaps 
the Bulletin is hesitant to move it any closer. Then again, let’s not 
overthink things here. Although the clock is a powerfully evocative 
symbol, it doesn’t really tell us much of substance. During the 
1960s, for example, the clock suggested that the decade became 
existentially safer with the hands moving from two minutes to 
midnight at the start to ten minutes at the end.4© The Bulletin made 
those adjustments based mostly on the signing of various 
international nuclear weapons treaties. Yet we now know the 
decade was filled with nuclear close calls, including during the 
Cuban Missile Crisis, when a Soviet patrol submarine almost 
launched a nuclear-armed torpedo.*7 

But the Doomsday Clock isn’t the only conceptual chronometer 
here. There’s also the Clock of the Long Now, an actual mechanical 


clock meant to run for ten thousand years—if it ever gets built and 
installed on the top of Mount Washington in Nevada. While the 
Doomsday Clock is meant to warn of approaching disaster, the Long 
Now Clock would offer perspective. “Such a clock, if sufficiently 
impressive and well-engineered, would embody deep time for 
people,” explains Stewart Brand, a founding board member of the 
Long Now Foundation.*® “It should be charismatic to visit, 
interesting to think about, and famous enough to become iconic in 
the public discourse. Ideally, it would do for thinking about time 
what the photographs of Earth from space have done for thinking 
about the environment. Such icons reframe the way people think.” 

Let me suggest a new clock, one that would be an evocative 
symbol like the Doomsday Clock, but also offer perspective more 
like the Long Now Clock. I call it the Genesis Clock. The name is 
inspired by the Genesis Device from 1982’s Star Trek: The Wrath of 
Khan.*° (Yes, more Trek.) When initiated on an uninhabited planet, 
the device would begin a process of rapid terraforming, preparing 
the planet for human colonization. As one character in the film puts 
it, “What exactly is Genesis? Well, put simply, Genesis is life from 
lifelessness.” The Genesis Clock would attempt to tell humanity how 
close or distant it might be to a period so different from modern life 
that it would qualify as a new beginning for our civilization, a new 
human epoch. “New life,” one might even say. As I explained 
above, the Doomsday Clock is pretty subjective in how it 
determines how close we’re to destroying ourselves. Might the 
Genesis Clock suffer the same problem as it suggests how close we 
were to the dawn of a new age rather than the midnight of our 
existence? To some degree, but the factors driving the time setting 
would be more objective. Among the possible factors that would 
determine how close we are to dawn: 


* How close are we to achieving artificial general intelligence? 

* How close are we to extending the average human lifespan to 
120? 

* Do we have a cancer vaccine and a cure for Alzheimer’s? 

* Can we deflect a larger asteroid or comet headed toward 
Earth? 

* Is carbon in the atmosphere declining? 

* Is less than 1 percent of the world’s population 


undernourished with a caloric intake below minimum energy 
requirements? 

- Are we bringing back extinct species? 

* Is even the poorest nation no poorer than the average 
economy in 2000? 

* Is even the least free nation as free as the average nation in 
2000? 

* Is average Technologically Futuristic Productivity growth 
among rich nations at least 50 percent higher than its postwar 
average? 

* Do we have sustainable off-planet human outputs that could 
continue with no help from Earth? Are we a true 
multiplanetary civilization? 


How close are we to dawn? Probably a lot closer than many 
people think, especially those who believe we’re running out of 
resources on Earth, headed toward overpopulation, and must 
abandon our “fantasies of infinite economic growth.” When the 
Doomsday Clock was started, it was set at seven minutes to 
midnight. Given recent technological advances and the growing 
awareness of the need for more progress—not to mention the 
existence of this book!—I would also start the Genesis Clock at 
seven minutes to dawn. 


THIRTEEN 


Why an Up Wing Future Can Happen—and 
Why It Might Not 


ln 2016, there emerged a strange kind of mutant voter who seemed 


to defy the laws of political reality: the Bernie Sanders—Donald 
Trump voter. How could such a strange creature exist? Sanders, 
who challenged Hillary Clinton for the Democratic presidential 
nomination that year and then Joe Biden four years later, was a 
self-described democratic socialist who constantly railed against 
“millionaires and billionaires.” Trump was a_ self-described 
billionaire who used “socialist” and “communist” interchangeably 
when attacking Democrats. And yet the hardcore Bernie “bros” and 
MAGA Trumpers had a lot in common. Both groups seemed angry 
at “Wall Street, stagnating middle-class wages, international trade 
agreements, the influence of rich donors in political campaigns and, 
most of all, American political elites,” noted the Washington Post 
back then.! When the November election came around, more than 
one in ten of those who voted in the primaries for the progressive 
Sanders ended up voting for the populist Trump rather than for the 
Democratic candidate, Clinton.2 

Some Up Wing enthusiasts see the 2016 election as evidence 
that major political realignment is possible, with the pandemic 
increasing the odds. The outbreak has already led to the pre-pan, 
anti-vaccine crowd on the Left Coast finding common cause with 
Red Staters who refused to accept their “Fauci ouchie” jabs, what 
New York Times columnist Ross Douthat called “the New Age— 
QAnon overlap, the Covid-era migration of formerly left-wing 
skeptics of Big Pharma onto right-wing shows and platforms.”° 
Maybe the seeds have been sown for an Up Wing versus Down Wing 


political future without donkeys and elephants. Steve Fuller, a 
social philosopher at Warwick University, has offered perhaps the 
most fleshed-out theory of how such a radical realignment would 
happen. Conveniently enough, Fuller also borrows the terminology 
of Up Wing and Down Wing from FM-2030. He explains how the 
progressives of the Democratic Party and the traditionalists of the 
Republican Party could form a “down-winging Green pole” in 
politics, while the Democratic technocrats and the Republican 
libertarians could comprise an “up-winging Black pole”—black 
referring to the inky black of space, where human destiny lies, for 
Up Wingers and green for Down Wingers given their preoccupation 
with preserving this planet. “These will be the new right and left— 
or, rather, down and up,” Fuller wrote in 2012. “One group will be 
grounded in the earth, while the other looks toward the heavens.”* 

Imagine the possible U.S. politics of 2032 or 2036. On one side, 
the Progress and Prosperity Party (symbol: a spritely unicorn). It 
mostly consists of the center right and center left of the old 
Democratic and Republican parties—people who voted for early 
2000s politicians such as Barack Obama, Hillary Clinton, George W. 
Bush, and Mitt Romney. The P&P takes historical inspiration from 
Founding Fathers such as Benjamin Franklin (a scientist and 
inventor who fully believed in man’s capability to adapt the world 
around himself for the better) and the upward-striving Alexander 
Hamilton. It’s a drawbridge-down party that broadly favors 
economic openness—liberal trade and immigration policies, for 
instance—and the proactionary principle of governing: public policy 
should encourage innovation even if all the consequences aren’t 
well understood and it causes economic disruption. Pedal to the 
metal on advancing artificial intelligence. Human-level AI can’t 
come too soon. P&P supporters are typically better educated and 
found in denser suburbs and cities, as well as on Wall Street and in 
Silicon Valley. 

On the other side: the Progressive Populist Party (symbol: a 
dour two-headed eagle—one side looking left, the other right). It 
mostly consists of the further left and further right voters who in 
the past supported democratic socialist Bernie Sanders and 
nationalist populist Donald Trump. Rather than a Founding Father, 
they see the proto-ProPop politician as President Andrew Jackson, 
who famously killed the Second Bank of the United States. Makes 
sense since the ProPops are skeptical of, well, everything: big 


business, Silicon Valley, Wall Street, U.S. military intervention, the 
Federal Reserve (naturally), and vaccinations. They eschew the 
disruption from open trade and the impact of immigration on native 
worker wages. (Not all are thrilled with the color of those 
immigrants, either.) They push for taxes on AI and robots to stem 
job loss, or even a ban on research that could lead to artificial 
general intelligence. AGI winter is coming. Their policy ideas are 
infused with the precautionary principle: better safe than sorry, 
whether it comes to technological innovation or economic 
disruption. Its voters tend to be less well educated and from less 
dense areas such as rural counties and the exurbs, as well as higher- 
income ProPop enclaves in Marin County, California, and Vermont. 


Is any of the above possible? Consider: the U.S. economy isn’t the 
only part of American society affected by a kind of Schumpeterian 
creative destruction. There’s churn in our politics, too. It wasn’t so 
long ago that a Democratic president told the country that the “era 
of big government is over” and a Republican president was signing 
trade agreements and arguing that promoting global democracy was 
part of our sacred national mission.° It wasn’t so long ago that 
white voters without college degrees were the cornerstone of the 
Democratic electoral coalition. And if you’re GenX or older, you 
might remember when the GOP was thought to have an 
unbreakable electoral lock on California. In politics, the trend is 
your friend until it isn’t. And sometimes the change happens 
quickly. Ronald Reagan’s presidential victory in 1980, Bill Clinton’s 
in 1992, and Donald Trump’s in 2016 seemed to rapidly change the 
nature of their political parties. 

Still, it’s hard to imagine the culture warriors on both sides 
coexisting in a new party, given their differing views of the political 
implications of sex, gender, class, and religion. Their joint 
skepticism on vaccines and urban density probably isn’t enough to 
get them together. Far more likely is that macro circumstances will 
make more obvious and viable the sort of agenda I have outlined 
throughout this book, giving strength to the remaining Up Wing bits 
and instincts of both parties. These groups would then work when 
possible together on curing Alzheimer’s and cancer, advancing 


nuclear fusion and deep geothermal, boosting productivity and 
economic growth to raise incomes at the bottom, and promoting 
greater urban density and affordability. It could be a loose Up Wing 
coalition in favor of abundance. And yet given how polarized and 
distrustful American politics is, it’s easy to see how none of that 
happens. Staying in Down Wing mode might seem the more likely 
path. Then again, when Washington has passed big, forward- 
looking legislation such as land grant colleges or the GI Bill, there 
was often some sense of emergency or national defense need that 
was helping spur Washington to action. Operation Warp Speed is a 
great example still fresh in the minds of the American public. 
Maybe putting this country in Up Wing mode doesn’t require, at 
least in the short term, a more future-optimistic attitude or image 
about what tomorrow could be. We currently have multiple 
catalysts that could nudge America in a conservative futurist, Up 
Wing direction. 


Three Tailwinds That Could Accelerate an Up Wing Future 


Nuclear renaissance. If you were to ask someone if they were pro- 
progress (who but you, gentle reader, knows what “Up Wing” is?), 
they would probably answer yes. Most people probably think of 
themselves as broadly pro-progress. Most of us don’t want to live 
without the internet, modern medicine, or indoor plumbing. 
America is also a first-adopter culture. So perhaps another way of 
raising that question about progress is to ask if someone is for or 
against nuclear power. The answer would say something useful 
about how they view all sorts of issues. It would serve as a clue to 
their opinions about supposed overpopulation and how to balance 
environmental protection and economic growth, as well as personal 
attributes such as risk tolerance and confidence in science. The 
answer might even say something about their belief in human 
agency and our ability to use technology as a powerful problem- 
solving tool. 

Good news then: both in the U.S. and around the world 
concerns about generating clean energy and energy security due to 
Russia’s invasion of Ukraine have pushed national leaders to 
reembrace nuclear power, a great sign for global Up Wing thinking. 
Japan’s nuclear restart, for example, aims to maximize the use of 
nuclear reactors, including tripling the share of power the country 


gets from nuclear energy to 20 percent by 2030.° If Japan, a nation 
that has been attacked by atomic weapons and experienced a 
serious nuclear meltdown, is willing to give nuclear energy another 
try, it just might be possible anywhere. And that’s exactly what 
seems to be happening. All across Europe, commitments to phase 
out nuclear energy have been reversed and plans to build new 
nuclear reactors announced. Even activist Greta Thunberg is saying 
good things about nuclear, arguing against Germany’s taking its 
remaining nuclear power plants offline. “I personally think it’s a 
very bad idea to focus on coal when [nuclear power] is already in 
place.”” 

Then there’s the United States. President Joe Biden has set a 
goal of 100 percent carbon pollution—free electricity by 2035 and is 
relying on U.S. nuclear power plants, the nation’s largest supplier of 
clean energy, to help achieve it. The 2022 Inflation Reduction Act 
contained funding for advanced nuclear reactor R&D, as well as 
numerous tax credits and loan guarantees that would apply to 
existing and advanced nuclear plants.® In California, the state’s last 
remaining power plant—Diablo Canyon, situated on the Pacific 
Coast between San Francisco and Los Angeles—long scheduled to 
be scrapped, will remain open at least for a while. It’s a remarkable 
turnaround in a state where anti-nuclear activists and progressive 
Democratic lawmakers have fought with great success to rid the 
state of nuclear power. Again, when faced with actual scarcity, such 
as in the form of power shortages, people choose abundance. 

If political leaders on both sides become loudly pro-nuclear— 
and it’s looking more and more like that might be the case—with 
political support strengthened by continuing technological 
advances, this nuclear revival might stick. If so, more and more 
folks might begin to realize that the environmental movement led 
America and other rich countries into making a massive mistake 
back in the 1970s—one without which we would be generating 
ample clean energy with no one talking about climate change. The 
result of that realization could be a considerable drop in the 
perceived authority of and support for the traditional 
environmentalist movement and a swing in favor of something 
more like the eco-modernist movement that sees technological 
progress as the best way of tackling climate change while also 
keeping the global economy growing. A new public perception of 
nuclear energy and technological risk would make many of the 


regulatory changes I’ve proposed far easier and new bad ones less 
likely to happen. More broadly, we might start thinking hard about 
what a world of clean energy abundance—from solar and wind, 
nuclear fission, nuclear fusion, and advanced geothermal—might 
mean: the production of clean hydrogen fuel, seawater desalination, 
pulling carbon from the skies, and human habitation, including in 
polar regions and maybe on and under the oceans as dreamed of 
during Up Wing 1.0. I would love to see what else entrepreneurs 
and technologists here and around the world might think up. 

The rise of the Up Wing “abundance” left. When Biden was 
elected president, there was talk of a “transformational” presidency. 
The core of his domestic agenda was suggested by its campaign 
name: Build Back Better. The Biden administration would both 
repair the pandemic-broken economy and prepare it to dominate 
this century as it had the past one—in a carbon-free manner, of 
course. He vowed to cut U.S. greenhouse gas emissions in half (from 
2005 levels) by 2030 and to net zero by 2050.2 Doing this would 
require spending some $2 trillion to electrify the transportation 
sector with numerous car-charging stations, upgrade the energy 
grid, deploy utility-scale battery storage across the country, and 
install numerous large-scale wind farms and solar panel 
installations. Also toss in carbon-free hydrogen fuel and advanced 
nuclear reactors. 

Then Biden’s supporters realized two things about this 
ambitious climate agenda. First, Democrats in Congress didn’t have 
the votes to pass anything so sweeping. Second, America had a 
building problem. As left-wing New York Times columnist Ezra Klein 
wrote in 2020, “If the Biden administration gave every American a 
check to transition to renewables, the policy would fail because we 
haven’t built that much renewable capacity, to say nothing of the 
supply chain needed to deploy and maintain it.”!° And good luck 
getting the permits. Just one of many stunning examples of the 
phenomenon: In November 2007, TransWest Express Transmission 
Project asked the Bureau of Land Management for permission to 
build a 732-mile electric transmission line to connect a wind farm 
in southern Wyoming to a power grid around Las Vegas. Only in 
April of 2023 did the BLM finally grant permission. The delay is “a 
perfect illustration of the fact that the biggest obstacle to the 
government’s renewable energy goals is often, in fact, the 
government itself,” writes Eric Boehm in Reason magazine.!! 


And then once Klein and some other left-of-center policy 
journalists started looking around, they saw production problems 
everywhere, not just with clean energy. They realized government 
restrictions were making it hard to supply housing, education, and 
healthcare. Again, Klein: “There are sharp limits on supply in all of 
these sectors because regulators make it hard to increase supply 
(zoning laws make it difficult to build housing), training and hiring 
workers is expensive (adding classrooms means adding teachers and 
teacher aides, and expanding health insurance requires more 
doctors and nurses) or both.”!2 And a similar sentiment from The 
Atlantic staff writer Derek Thompson, “Scarcity is the story of the 
decade. We don’t have enough housing, semiconductor chips, or 
clean energy deployment.”!3 

As I said in the introduction to this book, you can be Up Wing 
and techno-solutionist from the right and from the left. It’s not hard 
to see that many of the ideas I’ve been advocating have some 
crossover with the “supply-side progressivism” of Klein and 
Thompson. Both are concerned with expanding the productivity 
capacity of the American economy. One obvious area where Up 
Wingers of the left and right can work together—in addition, now, 
to nuclear energy—is urban density and housing, as I wrote about 
earlier. In California, Governor Newsom is a liberal Democrat who 
has been pushing hard against housing regulation and getting pro- 
density laws passed. “NIMBYism is destroying the state.”!4 This is a 
version of the Democratic party that center-right, pro-abundance Up 
Wingers can find issue-by-issue common ground. I only hope these 
folks are willing to buck those on the left who want to slow down 
further advances in artificial intelligence. 

The China threat. “Why do great nations fall,” asks the lecturer 
in front of a ginormous video screen in a 2030 Beijing college 
classroom with tech-noir lighting right out of Ridley Scott’s Alien or 
Blade Runner franchises. “The Ancient Greeks, the Roman Empire, 
the British Empire, and the United States of America. They all make 
the same mistakes: turning their back on the principles that made 
them great.” This 2010 television ad was produced by a Washington 
anti-debt advocacy group during the height of the Tea Party 
movement as an attack on the Obama administration’s economic 
stimulus spending during the global financial crisis and passage of 
the Affordable Care Act. But as journalist James Fallows noted at 
the time, although “the ad is clearly meant to make Americans 


shudder at the idea of a Chinese-dominated future, at no point does 
it say that the canny foreigners did anything wrong. It uses them as 
a spur for us to do better.” !5 

Specifically, the ad is trying to spur Americans to embrace fiscal 
probity—which the country actually did for a while. The federal 
budget deficit fell from $1.4 trillion in the year the ad was made to 
$440 billion in 2015 before rising again.!© In any event, there’s 
nothing new about politicians pointing to geopolitical and 
geoeconomic competition as a reason for domestic action. Vice 
President Richard M. Nixon ran a presidential campaign ad in 1960 
justifying civil rights for Black Americans by pointing to the Cold 
War. Nixon said “we cannot compete successfully with communism 
if we fail to utilize completely the minds and energies of all of our 
citizens. [Also] the whole world is watching us. When we fail to 
grant equality to all, that makes news—bad news for America all 
over the world.”!7 From civil rights to the space program to 
education, politicians back then pointed to competition with the 
Soviet Union as reasons for action beyond military spending and 
preparedness. 

And now it’s happening with China. The 2022 CHIPS and 
Science Act was passed on a bipartisan basis because both 
Democrats and Republicans thought it necessary to successfully 
compete with China from semiconductor manufacturing to R&D. 
President Biden made the stakes clear in a speech selling the 
package: “Folks, to compete for the jobs of the future, we also need 
to level the playing field with China and other competitors. That’s 
why it’s so important to pass the Bipartisan Innovation Act sitting in 
Congress that will make record investments in emerging 
technologies and American manufacturing. We used to invest 2 
percent of our G.D.P. in research and development. We don’t now. 
China is.”!8 It’s not hard to see how the China threat could be used, 
to use inside-the-Beltway phraseology, as an “action-forcing 
mechanism” for much of my Up Wing agenda, from science 
investment to immigration to space. To update LBJ’s famous 
statement about Project Apollo, I don’t believe that this generation 
of Americans is willing to resign itself to going to bed each night by 
the light of a moon colonized by the Chinese Communist Party. But 
America continuing to lead at the technological frontier is about 
more than national prestige. We don’t want a Sputnik moment with 
an AGI breakthrough, warns former Google CEO Erich Schmidt, that 


“could usher in an era of predominance not unlike the short period 
of nuclear superiority the United States enjoyed in the late 
1940s.”19 


Three Headwinds That Could Undermine an Up Wing Future 


And what might go wrong? What could prevent a Roaring Twenties, 
Thrilling Thirties, or Fantastic Forties? An obvious answer: Maybe 
the technologies mentioned in this book simply turn out to be less 
significant than now appears, justifying the skepticism of economist 
Robert Gordon. Or maybe it takes longer for them to diffuse 
throughout the economy and generate important commercial 
applications than we now think. As economist Erik Brynjolfsson 
said, regarding his “long bet” with Gordon: “If I end up being wrong 
about productivity in 2029 it would probably be because I made the 
same mistake as I made about productivity in the last decade. The 
technology has progressed as fast or faster than I expected in most 
areas, but our organizations and skills have consistently been slower 
to adapt.... Great technology is important, but it is a catalyst for the 
real changes needed to boost productivity: updating business 
processes and the skills of the workforce.”29 I agree, but let me take 
it further: the biggest causes for concern are that worst Down Wing 
impulses of the past again dominate our actions and attitudes as a 
society. 

The social limits to growth. The flipside of more affluent 
nations valuing the environment more: they value economic growth 
relatively less—or at least have less tolerance for the disruption 
from creative destruction that’s inherent in a growing, dynamic 
economy. Schumpeter himself was aware of this. He famously 
thought highly productive capitalism would one day be replaced by 
socialism due to its success, unlike Marx, who predicted the same 
outcome because of its inevitable failure. A highly productive 
economy affords a larger intellectual class of academics, journalists, 
and bureaucrats who would be so removed from the entrepreneurial 
and productive mechanism of the economy that they would attack 
and undermine it. (Silicon Valley heartily agrees with this framing.) 
The success of entrepreneurial capitalism thus plants the seeds of its 
own destruction by the uncreative, at least in an economic sense. As 
Schumpeter writes in his 1943 book Capitalism, Socialism, and 
Democracy, “Unlike any other type of society, capitalism inevitably 


and by virtue of the very logic of its civilization creates, educates 
and subsidizes a vested interest in social unrest.”2! 

This phenomenon of a society taking its own success for 
granted was very much also at the heart of Herman Kahn’s thinking. 
In his final book, 1982’s The Coming Boom, he writes, “New 
generations of more affluent children take affluence and welfare for 
granted, and as a result tend to be less motivated than their parents 
in acquiring material goods. They are also less willing to accept... 
the notion that rapid economic growth often destroys the old (from 
historic buildings to biological species to traditional ways of life) 
when introducing the new. Opposition to creative destruction has 
become a very important social limit to growth.”22 Now four 
decades later, it’s a diagnosis of risk intolerance that continues to be 
unfortunately relevant. And it’s not just NEPA. Economist Tyler 
Cowen notes in his 2017 book The Complacent Class that Americans 
move to other states less frequently than they used to, they start 
businesses less frequently than they used to, and they let their kids 
play outside unsupervised less frequently than they used to. “What I 
see is a country that has so deeply built itself into lower levels of 
risk-taking, self-protection, not letting other people move in, 
safeguarding your community, your children, that there actually 
isn’t a way out of that box anymore,” Cowen observes.2° Again, 
richer nations are more worried about the downsides from AI, while 
poorer nations anticipate opportunity.2* Sixty percent of Americans 
in April 2023 favored a pause on “some kinds of AI development” 
versus 20 percent opposed. 2° 

I’ve not spent much time exploring how emerging technologies 
might make life worse. There are already plenty of news stories, 
think-tank reports, and books about the topic: AI doing things we 
don’t want it to, genetic editing creating superplagues, and so forth. 
My concern is that our Down Wing instincts will push us to be 
overly cautious and we'll retreat from developing anything that 
could theoretically create existential risk, such as AGI or new 
genetic technologies. It’s just so easy to focus on potential 
downsides. Economist Robin Hanson points out how people didn’t 
think about television very much ahead of time. If back in the early 
postwar years, we could’ve imagined that in twenty years people 
were going to spend many hours day watching TV, “people 
would’ve freaked out,” he argues.2© Likewise, if people at the start 
of the twentieth century could’ve envisioned the future of cars 


—“automobile accidents, individual people controlling a thing 
going down the street at 80 miles an hour’—they might have 
rejected the horseless carriage. As such, Hanson worries a focus on 
tech dangers will enable both our natural caution and Down Wing 
activists. The economist isn’t saying it’s optimal for potential risks 
from AI or existential threats from asteroids to be downplayed... 
“TBut] it might be in fact true that the world today is broken so 
much that if ordinary people and policymakers don’t know about a 
future risk, the world’s better off, because at least they won’t mess 
it up by trying to limit it and control it too early and too crudely,” 
Hanson explains. 

A nuclear accident. Should fighting in Ukraine result in a 
radiation release from any of the sixteen Ukrainian reactors at four 
power plants, it would undoubtedly be a setback. For that matter, 
an accident anywhere would be a setback if handled by the media 
like similar accidents, with wild speculation about potential injuries 
and deaths. “We need to avoid a major accident in Ukraine,” Rafael 
Mariano Grossi, director general of the International Atomic Energy 
Agency, a UN nuclear watchdog, said in 2022.27 “If we have a 
major accident in Ukraine, the societal license we need to do 
whatever we may be wanting to do will—and rightly so—be even 
more difficult to get.” 

Societal license, or societal consent, is something the sector lost 
in the 1970s. In a democracy, nuclear energy needs it as much as it 
needs to meet regulatory standards and economic viability. How 
high is the risk of nuclear losing the societal consent that it seems to 
be slowly regaining? History suggests the risk is hardly 
insignificant, but the sector is likely more resilient than in the past, 
thanks to the shock of soaring prices for oil and gas, as well as the 
growing realization that to reduce carbon emissions, we need the 
sort of flexible and abundant power supply that solar and wind 
can’t give us. Activists are also likely to overplay their hands with 
statements like this one from Steven Cohen, the former executive 
director of Columbia University’s Earth Institute: “I do not 
underestimate the threat of climate change, but if I had to choose 
between a radioactive planet and a warm planet, I’d go with the 
warmth.”28 Such hyperbole is more likely to undermine the anti- 
nuclear case than promote it. 

But I don’t think the risk of an accident only applies to nuclear. 
I think a lot about how President Nixon was shaken by the almost 


disaster of Apollo 13, as well as the effect of the two space shuttle 
disasters. How resilient would we be today to a catastrophic 
Artemis moon mission or, even worse, with a SpaceX rocket given 
the number of critics eager for Elon Musk to fail? As Musk himself 
has said about the current opportunity in space (comments that 
could also apply to AGI): 


There’s a window that could be opened for a long time or a 
short time where we have an opportunity to establish a self- 
sustaining base on Mars before something happens to drive the 
technology level on Earth below where it’s possible.... I don’t 
think we can discount the possibility of a third World War. You 
know, in 1912, they were proclaiming a new age of peace and 
prosperity, saying that it was a golden age, war was over. And 
then you had World War I followed by World War II followed 
by the Cold War.... Let’s say nuclear weapons are used. I mean, 
there could be a very powerful social movement that’s anti- 
technology.? 


Learning the wrong lessons from China’s success. Too 
much of Washington has failed to notice that Chinese state 
capitalism, or “socialism with Chinese characteristics,” isn’t working 
so well lately. China’s retreat from economic liberalization—and the 
growth it helped spur for decades—could be seen even before 
President Xi Jinping’s “common prosperity” program meant to 
accelerate China’s shift away from Western-style market capitalism 
and economic openness. The World Bank calculates that China’s 
Technologically Futuristic Productivity has grown by just over 1 
percent annually since 2008, less than a third the rate of the 
previous three “rising China” decades.29 Over this period, China 
had steadily veered off the pro-market path and showed little 
interest in returning. According to the World Bank, “Earlier reforms 
led to state-owned enterprises catching up to private sector 
productivity levels in manufacturing, but convergence stalled after 
2007.”2! The Chinese Communist Party is also spreading its 
tentacles further and deeper into the private sector. As the Harvard 
Business Review notes: “All companies with more than 50 employees 
must have a Communist Party representative on-site. This muddies 
decision-making, skews rewards, and bureaucratizes the innovation 


process.”32 

Increased emphasis on top-down control of the economy is a 
bet that the state can effectively encourage innovation through 
government investment in promising sectors. Easier said (and spent) 
than done. China has plowed billions of dollars in trying to catch up 
to the world’s most advanced semiconductor companies and still 
isn’t close. In the 2020 paper “Picking Winners? Government 
Subsidies and Firm Productivity in China,” economists Lee G. 
Branstetter, Guangwei Li, and Mengjia Ren find little evidence that 
the Chinese government successfully picks winners.°° If anything, 
“direct subsidies tend to flow to less productive firms rather than 
more productive firms.” They conclude: “In the longer run, this 
approach is unlikely to promote the kind of significant productivity 
improvements the Chinese economy will need to maintain growth 
in the face of an aging population, a declining workforce, and 
mounting evidence of diminishing returns to capital investment.” 

Still, I’m concerned that some American policymakers, on the 
left and right, are too impressed with China’s rapid economic rise 
and thus think Chinese-style “capitalism” with American 
characteristics has much merit. The alarm, with a dollop of envy, 
about China’s economic and technological advance goes back to 
2015 when Beijing published its “Made in China 2025” blueprint 
that aimed to make the country globally competitive, if not 
dominant, in ten key technology sectors.3+ Those happen to be 
many of the same sectors—including artificial intelligence and 
machine learning, advanced manufacturing and advanced materials, 
and quantum information science—that will receive applied 
research funding (research meant to solve a specific problem 
identified by the federal government) in the Biden administration’s 
2022 CHIPS and Science Act.°> But targeted research spending, as 
well as the occasional moonshot and Operation Warp Speed-type 
initiatives, should not be seen as a substitute for spending on basic 
research or R&D spending by the private sector, not to mention the 
risk-taking of entrepreneurs—something America does better than 
any other country. It’s our Deep Magic. 

I’m concerned about this bipartisan shift toward industrial 
policy, which also seems to have traction among the embryonic 
supply-side progressive movement mentioned above. Government 
action meant to solve certain well-defined technological problems 
(as DARPA does) and support certain technologies important to 


national security (including less reliance on Taiwan for chip 
making) or urgent national need (like a pandemic or climate 
change) is one thing, but the core idea behind “industrial policy” as 
economists typically use the term concerns supporting domestic 
manufacturing jobs or reviving a specific industry. (This impulse 
can also be seen in “Buy American” policies that restrict federal 
funds to goods and services made domestically, almost certainly 
making federal infrastructure projects more expensive, including 
delays). The examples of successful industrial policy, broadly 
defined, mentioned in this book, such as how Project Apollo 
boosted the nascent chip industry and Operation Warp Speed, 
shouldn’t be ignored. But examples of failure are legion—especially 
as powerful interest groups distort Washington policymaker actions 
—and economists typically advocate a narrow approach. China’s 
troubles with industrial policy, especially as it tries to shift from 
catch-up mode to pushing forward the technological frontier, are 
hardly surprising. 


The benefits of warp-speed tech progress and economic growth 
are so obvious and powerful that merely reminding people of them 
should be enough to spur society to action. And on the margin, I 
think nonfiction books like this one, along with all manner of Up 
Wing fiction and art, can help prime us for action. But conservative 
futurists and Up Wingers everywhere must aggressively and 
continuously make the pro-progress case whenever and wherever 
possible. (This should be twice as true for conservative futurists, 
given their supposed recognition of a deep obligation to future 
generations.) We currently stand at a moment when great progress 
is possible thanks to a host of emerging technologies and exogenous 
factors such as the pandemic and war in Europe. Future generations 
will render harsh judgment if we again miss our opportunity to take 
a giant leap forward. 


CONCLUSION 


2076, the American Tricentennial 


ln the summer of the bicentennial year of 1976, Atlantic Richfield, 
a Los Angeles-based oil and gas company, ran an advertisement 
across American media. It was featured in newspapers and 
magazines, as well as on television. The ad invited readers and 
viewers to write letters to their future fellow Americans in the 
tricentennial year of 2076. Some great future-optimistic, Up Wing 
thinking was built right into the premise. First, the project assumed 
there would still be a United States. Second, the project assumed 
the U.S. would be a nation-state still organized enough to keep a 
collection of these letters available for public access and display. 
(Certainly there were some Down Wing thinkers back then skeptical 
of both assumptions.) If you ever have a chance, read The 
Tricentennial Report: Letters from America, an eighty-page selection of 
the some sixty thousand responses.! Published as a book in 1977—I 
snagged my copy on eBay—it will quickly become clear that 
Atlantic Richfield’s outlook made it far more upbeat about the 
future than many of the folks who took time to write in. The letters 
contain plenty of dystopian speculation and fiction—not all of it 
with a strong scientific foundation—about America and the world 
of one hundred years hence. Bruce of Pleasantville, New Jersey, 
writes about a young man named Nemo Outis reflecting on the state 
of our shattered country: 


Crises, Nemo thought sourly, as if there had ever been a time 
without one. He remembered when he had been young, only five 
or so, and when the UPC (United Plains Confederacy) had been 
formed out of the smoldering wreckage of the United States and 
the British Commonwealth State of Canada. There were the 


“terrible years of hardship” alluded to by UPC historians which 
had followed the Ecology War of 1977, the last of the so-called 
“world wars” of the 20th century. There was a crisis, he 
reflected, spawned of overpopulation and the pollution of the 
oceans that supplied life to many parts of the Earth.... The net 
result was the near total destruction of mainland Asia, large 
parts of Europe, the Middle East, Africa, and of course the 
United States. 


The vignette hits many of the themes common to the more 
catastrophic letters: overpopulation, environmental degradation, 
and America’s inevitable dissolution. One calamity not mentioned 
was a severe shortage of energy, though many other writers— 
themselves living through the decade’s oil shocks—assumed fossil 
fuels would supply little if any of our power beyond the twentieth 
century. Solar was a popular alternative to oil and gas, as was 
nuclear—though the latter was often criticized for the possibility of 
dangerous accidents and the difficult disposal of nuclear waste. 
(Remember, this was before Three Mile Island, additional proof that 
the accident more signaled the finale of the Atomic Age than the 
beginning of the end.) Many of the Down Wing letters were highly 
detailed like the one above, suggesting the writers were familiar 
with the dystopian science fiction of the day. Ralph of Cambridge, 
Massachusetts, tells a tale worthy of treatment from 1970s 
Hollywood: 


New towns will have sprung up in the 1980s as a result of 
increasing middle-class flight from the decaying cities. At first, 
inhabitants of the new towns will commute, but rising food 
prices and deteriorating commuter service will drive them to 
become farmers and artisans living in_ self-sufficient 
communities. Before the obsolescence of the automobile, armed 
gangs from the cities will often raid the new towns, which would 
respond to the threat by building walls and fortification. As the 
car disappears and the threat from the cities lessens, rivalries 
and wars with nearby towns will erupt, and the walls will stay. 
The face of 21st-century America, then, will resemble that of 
medieval Europe... On a lighter note, since most of the 
population will barely be subsisting on the results of their 


agriculture, almost everyone will be thin. > 


By contrast, many of the more Up Wing-leaning letters had a 
looser, dreamier quality—albeit one infused with the classic “clean, 
green” imagery that makes it seem more like a sci-fi Utopia than a 
real place. This from Jane of Brooklyn: 


I see a world of peace and beauty. The air is clear and 
invigorating. The tall, clean, stainless and blue tinted glass 
business/living complexes seem to blend with the greenery that 
abounds everywhere.... There is no anxiety, no loneliness. 
There is happy activity and tranquility.... Man has controlled 
disease, population growth and his hostilities.+ 


The Tricentennial Report also includes interviews with “five 
distinguished Americans” who served as an advisory board to the 
project. Poet Nikki Giovanni hopes space exploration will help us 
“overcome our nationalistic nearsightedness. We can actually see 
the whole earth from space and, in a very simple way, will help us 
all to understand the concept of Spaceship Earth—that we are all 
interdependent and have to cooperate.”° Famed anthropologist 
Margaret Mead says her optimism is “based on human nature” and 
her pessimism “on the fact that there are nuclear bombs all around 
the world, enough to blow up the world seven times.”© Urban 
scientist Harvey Perloff worries that cities are on a permanent, 
postindustrial downward spiral, although perhaps they could focus 
more on services, tourism, R&D, and being corporate headquarters.” 
William Ruckelshaus, the first administrator of the Environmental 
Protection Agency, thinks the “paramount problem” facing the 
world is overpopulation, which requires collective global 
cooperation.® (Republicans were a lot different back then.) 

Then there was futurist Herman Kahn, who touches on some of 
his favorite themes, the most important being that we have it 
within our power to create a world of abundance. What we decide 
and what we do matter a whole lot. 


Question: You seem to have a very optimistic image of the 
future. For example, you strongly disagree with the idea of 
limits on economic growth as put forth by the Club of 


Rome. Is that correct? 

Herman Kahn: Absolutely given only two caveats: we don’t 
have disastrously bad luck and that we don’t do things that are 
incredibly dumb. It takes a moderate but not extraordinarily 
good level of decision-making to overcome the problems we can 
imagine in the future. 


Question: In your writings about the future, you place a 
lot of hope for solving our problems on the development of 
new technology. Which areas do you think that changes in 
technology will be most dramatic or will have the most 
effect on how we live our lives? 

Kahn: The first area is more of the same—improved energy 
sources and increased productivity. Space and the oceans will 
be among the new industrial frontiers. Space satellites may well 
be used not only for greatly improved weather forecasting and 
communication links, but also for specialized industrial 
purposes and for energy production. New communications and 
computer technologies allow everyone access to enormous 
amounts of information and may allow us to do away with 
traditional work patterns. Agriculture may become automated, 
involving methods that are unthought of today and a whole new 
food processing industry is a very definite possibility. 


Question: If technology is not a problem for ensuring 
future energy supplies, what types of problems do you see 
us facing? 

Kahn: A lot of problems will stem from mismanagement. Many 
people seem unable to accept the fact that we will have to make 
some sacrifices and accept certain trade-offs. Today, there’s no 
absolutely safe, clean, cheap form of energy production, and it 
will be a long time until there is, if ever. No one wants to live 
next-door to an energy facility, but everyone wants energy. We 
can’t have it both ways—or at least not for very long.? 


We’re now roughly halfway between the bicentennial and 
tricentennial. And if judged by the expectations of many of the 


more Down Wing “Letters to America,” we’re doing OK. Not only 
are fossil fuels still plentiful, but the only thing preventing a future 
of abundant, cheap, clean energy is our actions and attitudes. The 
typical American is a lot richer than in 1976, and so are the planet’s 
poorest of the poor. Our environment is less polluted, and the world 
a lot freer. And rather than a failed state, the U.S. showed during 
the pandemic years what it can still do when its people put their 
minds and efforts to work, whether rapidly creating a vaccine or 
returning to space. 

What does the next half century hold in store? As I explained at 
the beginning of this book, my sort of conservative futurism is 
based on creating the capabilities and resources for America to 
organically, bottom-up “decide” what the future will look like 
through the billions of choices we all make every day. As economist 
Friedrich Hayek said in his 1974 Nobel Prize lecture, “To act on the 
belief that we possess the knowledge and the power which enable 
us to shape the processes of society entirely to our liking, 
knowledge which in fact we do not possess, is likely to make us do 
much harm.”!° Government’s role mostly is doing its proper part: 
investing in its citizens and regulating wisely. Rather than 
fashioning all sorts of long-term plans and projections, especially 
ones that attempt to predict what’s next for science and technology 
and their economic and societal impacts—although I eagerly 
consume such content—my futuristic focus is on creating the best 
possible conditions for discovery, invention, innovation, and 
growth. As such, I haven’t spent much time in this book with 
detailed scenarios and forecasts of what is likely to be, only a rough 
sketch of what could be so as to give a sense of grand possibility. 
But certainly others have done plenty of that kind of imaginative 
forecasting, and to the extent it helps us conceive a future worth 
suffering and striving for, it can be a useful effort. 

Here’s a great example from Prime Movers Lab, a venture 
capital firm that focuses on breakthrough scientific startups with a 
focus on “reinventing energy, transportation, infrastructure, 
manufacturing, human augmentation, and agriculture.” It’s put 
together a road map of sorts about how the next three decades 
might play given the advances the firm is currently seeing among 
young companies.!! By the end of the 2020s: next-generation 
geothermal power, commercially competitive low-carbon cement, 
return of commercial supersonic jets, sale of cell-growth meat, 


longevity drugs to treat age-related diseases, powered exo-skeletons. 
By the end of the 2030s: the first commercial nuclear fusion power 
plant, cheap and effective desalination, commercial hypersonic 
aviation, robots automate construction, brain repair and reversal of 
neurodegenerative diseases, bio-factories produce chemicals 
currently derived from fossil fuels. By the end of the 2040s: direct 
air capture of CO2 below $100/ton, domestic robots become 
commonplace, lab-grown organs replace organ donation, higher 
yields from next-generation crops, genetic technologies restore lost 
species and ecosystems, battery energy density five times that of 
today, lunar helium-3 mining for fusion energy. 

That’s one investment firm’s opinion about tomorrow based on 
what startup tech firms are attempting today. The forecasters at 
Metaculus also offer a host of intriguing predictions. Some of their 
consensus vision of the future: a universal flu vaccine by September 
2032,!2 first human on Mars by August 2039,!% first tourist on 
Mars by January 2050,!4 revival of woolly mammoth by March 
2054,!5 nuclear fusion supplies more than 10 percent of global 
energy by March 2058,!° U.S. labor force participation rate below 
10 percent by September 2134,!7 and Mars GDP exceeds that of 
Earth by the end of the year 3000.18 

Again, just informed guesses. No guarantees. But what I like 
about both sets of forecasts is that even though some experts might 
consider them overly optimistic—others perhaps not optimistic 
enough—the predictions are based on a reality where scientific 
breakthroughs and new technologies don’t change everything 
everywhere all at once. It takes time for an economy and society to 
learn how to fully accept and efficiently use innovations before they 
can generate Technologically Futuristic Productivity growth. 
Understanding that reality is a key element of conservative 
futurism. Such was the timeline with electrification and computers, 
and it will likely be that way with artificial intelligence, including 
generative AI and other forms of machine learning. As the process 
plays out, our actions and attitudes will have a critical role to play 
in creating Up Wing public policy and culture that encourage the 
continued advance of tech progress and our adaption to it, as well 
as countering and overcoming Down Wing resistance. Aside from 
that, as Kahn put it, we should be OK as long as “we don’t have 
disastrously bad luck and that we don’t do things that are incredibly 
dumb.” That’s about as conservative futurist as one can get. 


On July 4 in the bicentennial year of 1976, I was a bookish nine- 
year-old eager to attend that night’s big fireworks display at the 
huge city park a couple blocks from my house. But for much of that 
day, my thoughts were fixed on what was right in front of me: a 
piece of paper on which I was writing a letter to the America of 
2076. Now I can’t recall if I saw the Atlantic Richfield ad in a 
newspaper or on television. Nor do I recall the content of my letter 
—or if it was ever even mailed, to be honest, given my unorganized 
family life—although considering my sci-fi interests, the letter 
probably included a prediction of domed cities on Earth and space 
colonies across the solar system. Probably flying cars, too. (I was 
well aware of The Jetsons, of course.) Time for another try. This is 
my letter to the America of fifty-three years from now: 


My fellow Americans of 2076: Hope all is well. I’m just going to 
assume this book was a monster bestseller, one that not only 
allowed me to build a Malibu mansion in the style of Tony Stark’s 
from the successful Iron Man trilogy (did they ever recast Robert 
Downey Jr., or just deepfake him?), but—more importantly, I 
assure you—also played a pivotal role in providing a path forward 
to the Up Wing future that is your present. Humbly, you’re welcome. 
Likewise, I’m going to assume that you, like your parents and 
grandparents, are living through another amazing American Century 
where the USA remains the indispensable nation and leader of the 
free world, pushing forward the frontiers of both technology and 
human freedom. The latest version of Tomorrowland at Disneyland 
Luna is probably pretty awesome. I’m also assuming that American 
know-how played a critical role in developing AI as a valued helper 
to humanity, sources of abundant clean energy, technology to 
remove excess carbon from the air, a thriving orbital economy, and 
all manner of universal vaccines for disease and treatments for 
chronic conditions. Existential risks from killer comets to viruses 
now seem more manageable, I’m guessing. And even if this 
planetary home were under lethal threat, humanity is now able to 
permanently live elsewhere—a place, perhaps, where kids might 
attend Nikola Tesla Academy, the most prestigious school in Musk 
City, located in Valles Marineris on the Red Planet. But I’m sure lots 


of bad things have happened, too, as will always be the case. 
Perhaps another Engels’ pause as economies adjusted to greater 
automation. Maybe another accident with a new energy source or a 
space mission. I would like to think depressions, pandemics, and 
wars were obsolete, but in a world with flawed humans that is 
probably hoping for too much. I pray you are living in a future 
worthy of the risks taken to create it, one that also makes you 
confident to take more risks to create an even better tomorrow. And 
I hope to deliver this letter to you in person. 


THE END FOR NOW 
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